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Abstract
Elements of Social Disorganization and Environmental Criminology: A spatial analysis of
homicides in Villa Nueva, Guatemala
by
David J. Topel

Advisor: Jeremy Porter
This study seeks to integrate the main spatial theories of crime, social disorganization, and
routine activities theories while investigating the spatial dimension of homicides in Villa Nueva,
Guatemala. Empirical relationships at a small unit of analysis, the natural cadaster blocks as
defined by the municipality offer a more appropriate unit of analysis for the context of the city.
While there is a robust body of work in developed nations synthetizing social disorganization
and routine activities theories, the exploration of criminological theory integration and the use of
the smallest unit of analysis still needs the addition of empirical research in Latin America. The
study uses a Poisson regression model with a spatial lag to control for spatial dependency,
finding that final models including covariates of both theoretical bodies are slightly more
explanatory than stand-alone models. This research adds to the subfield of theoretical integration
in developing nations and the expansion of exploring crime in smaller spatial units of analysis
considering the regional urban differences and limitations of data in developing nations.
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CHAPTER 1: Introduction
Latin America has some of the most violent countries in the world. Latin America contains most
of the countries in the top ten list for highest homicide rates per 100,000 persons (UNOD.C.
statistics on Homicides, 2014). In their cross-national study on homicides included as a chapter
in the Handbook of Homicide, Pridemore and Rogers (2017, p.37) found that murder rates in
Latin American nations have been rising since the year 2000, as compared to murder rates in
other countries. Despite this fact, the body of literature on criminal violence in Latin America is
still lacking, particularly in data and studies regarding criminological approaches. Although there
have recently been strong advancements focused on empirically testing criminological theories,
the majority of the research has traditionally focused on “disentangling political violence from
other types of violence at national, regional and local levels” (Escobar 2012, p. 7). Adding to the
body of research, testing these theories seems to be a logical step in advancing criminological
knowledge; furthermore, it is paramount in understanding and implementing adequate policies to
reduce the levels of lethal crime.
The ecological tradition in criminology and sociology, emerged from the Chicago School, still
offers the most useful framework for explaining violent crime in Latin America. Issues of
mobility, unemployment, race, and gender are important to consider in understanding the context
in which crime occurs. The fact that this tradition fell out of favor for some time (a few decades),
compared to other theories of crime focusing on the individual, is immaterial. A theory that has
not been disproven is no less valid because new theoretical trends arise. By all means the
ecological theories still offer a structure through which to organize the study of crime, and more
importantly, they explain conditions in Latin America. Moreover, Latin American countries and
1

sub-national regions serve as a fresh ground on which to explore the empirical standing and
external validity of the ecological school.
However, this approach may not be enough. Some of the literature has caught up regarding the
empirical testing of theories in Latin America. However, studies that have attempted to combine
traditionally competing approaches and include some theory integration at local levels are rarer.
Therefore, in addition to the ecological theories, the Routine Activity Approach (Cohen &
Felson 1979, 1980), along with some other more modern versions of the rational choice theory
and utilitarian models, can be applied to this research. These models include Situational Crime
Prevention (Clarke 1986), Crime Pattern Theory (Bratingham & Bratingham 1978, 1984, 1991),
and crime mapping and hot spot analysis techniques (Anselin et al. 2008; Anselin 1995, 1999),
all of which contribute to this study’s design, which studies the spatial distribution of crime—in
this case homicides—in the context of a small municipality in Latin America.
These theoretical models combine well for two reasons. One is the pooled technical tools that
these approaches share. For example, the original proponents of Social Disorganization (Shaw
and McKay 1929) used mapping to explain elaborate spatial neighborhood trends, along with
routine activities, situational prevention and crime patterns. The other reason is the Latin
American context, and in this case the municipal context in Guatemala. While it remains
necessary to address and understand the central issues of how community-level, demographic,
social and economic aspects are entangled in the desolate picture of criminal violence in Latin
America, scholarship also needs to address smaller and more immediate questions that can help
at community levels. This is especially true in the decentralized levels of government and public
administration, where scholars need to remove the macro conditions that cannot be addressed or
shifted immediately to understand the urban environment and human ecology at multiple levels.
2

The study will explore the following questions, guided by the hypothesis of non-randomness of
homicide distribution in the spatial dimension. First, if individuals perceive as related to
homicide any elements of social disorganization theory and elements related to opportunity
theoretical frameworks, like routine activities and crime patterns in Villa Nueva. Furthermore,
adopting a quantitative strategy, whether a) elements of social disorganization theory influence
the spatial distribution of homicides in Villa Nueva; b) elements of routine activities theory and
crime pattern theory explain the spatial distribution of homicides in Villa Nueva, and c) whether
integrating routine activities and social disorganization theories improve the model’s explanatory
power of the spatial distribution of homicides in Villa Nueva.
The research questions that I am aiming to answer in this study explore hypotheses that connect
strongly with a national narrative. Guatemala went through a cruel civil war that impacted
hundreds of thousands of victims, caused loss of life and resources, and created immeasurable
setbacks for its citizens. It was also a successful story of peace negotiation, regaining the path of
democratization and modernization, and establishing the rule of law. The response to this event
included submitting an unprecedented ongoing request to the international community for
assistance to reduce impunity at all levels of society by organizing the International Commission
against Impunity (CICG). The degree to which these processes succeeded is beyond the scope of
this study. But places like Guatemala, and specifically the municipality of Villa Nueva, among
others, are concrete examples of professionalization and modernization in public administration.
In the realm of public safety, data collection, creative policies that optimize and centralize police
resources, and clever adaptations of tools to communicate with and request assistance from the
community, these situations offer an excellent opportunity for research using a case study.

3

There is no doubt that the Guatemalan civil war spurred a high level of violence whose effect is
still present: a ‘know-how’ left by the war, drug trafficking, private enforcement of rules and
protection services, human trafficking and organized crime are just some. However, after three
decades of intense effort to normalize the raw ecological and environmental dimensions of the
high homicide rates, the violence still needs to be isolated and analyzed. This is the case because,
as Carcach (2014) has said about El Salvador and as can be extended to the Central American
‘northern triangle,’ the civil conflicts and lack of democratization don’t fully explain the whole
picture of the high criminal violence levels.
Violence in Guatemala is a complex phenomenon that cannot be linked to just one event or
variable. However, a series of general circumstances have developed the violence and responses
in the country. It is essential to recognize its history to comprehend the present situation and how
it has varied according to the political, social, and economic context that has occurred in Guatemala
and its relation to violence in Latin America.

Study setting
One of the principal factors that has structured violence in the country is the political context
generated by the cold war, to which Latin America was a central point of ideological violence
and repression. In different countries of Latin America, parties of extreme left and right began to
form, as well as armed groups like guerillas or paramilitary forces. Guatemala was one of the
countries with the most ideological impact that generated politics-based violence (Molden,
2015).
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However, by 1980, military repression was unleashed on part of Guatemala’s civil population
and many indigenous communities. This violence was reinforced by the conception of an
"internal enemy" that was a risk for the country, which permitted different kinds of violence and
forced migrations among varied groups in Guatemala. Also, this helped form groups that tended
to fight, strengthening the civil war in the country and the genocide that occurred (López, 2020).
During the second half of the 1990s, a peace treaty ended the civil war. This helped to reduce the
politics-based violence occurring in the country, but it did not stop it entirely. The treaty
permitted new policies that regulated human rights violations and reformed democratic
institutions (Benítez Jiménez, 2016).
The civil war led to different types of crimes that disrupted the country, allowing various groups
to strengthen and generate violence, leading to more underdevelopment, poverty, and instability,
which facilitated the development of crime and violence. Among the different kinds of violence
that resulted from the national crisis in Guatemala, there was regular and organized crime, youth
gangs known as "Maras," extrajudicial murder, and politics-based crime (Fundación Myrna
Mack, 2006).
By the first decade of the 21st century, most of the violence in Guatemala was a product of social
inequality and poor legal control, leading to social tension and few opportunities to work. The
violence affected the dignity and life of the citizens but also the economy of the country. Most of
this violence in the 2000s originated in common non-political crime, like mobbing, rape, or
murder, but it has had political effects as it impacts the perception of security (Rodríguez &
Santiago, 2007).

5

This shows in a general way how violence has changed in Guatemala, originating from a war to a
social crisis that has led to economic inequality. In this way, most violence was led initially by
politics-based motives, but the social inequality made common crime and organized crime the
principal source of violence after the peace treaty.
The ‘story’ here is that there has been a movement forward in Guatemalan institutions, with the
pros and cons that such a movement brings. Guatemala City grew and expanded, and so did Villa
Nueva. Today, the historically different cities are part of a larger urban cluster, although different
cities from the political division of the territory still show major differences. Villa Nueva has
become an industrial cluster as much as a dormitory city for the Guatemalan capital.

Villa Nueva
Villa Nueva deserves an individual description, and sentimental comparisons do not always fit
academic research. However, researching this dormitory town to the Nation’s Capital of
Guatemala City, the perception is that Villa Nueva can loosely feel to the Villa Nuevan as a
character from a Philip Roth novel describing his perception and feelings for Newark, NJ. This
analogy can sound like a long stretch. However, it can help translate Villa Nueva's perception to
Americans because Villa Nuevans, for close to a century, have been looking at Guatemala City
as its center of gravity. It is close but not a part of it, similar to Newark, influenced by the
proximity to New York City but with a glorious history of its own, with periods of demise and
lack of hope, or rebirth with an independent future. Analogies aside, due to the end of the civil
war, political decentralization, and democratization processes, have allowed Villa Nuevans to be
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more conscious of their city’s potential. However, no doubt that in the modern era, its proximity
to Guatemala City has influenced part of her character and built.
From a legal and administrative perspective, Villa Nueva is one of 340 municipalities of the
Republic of Guatemala and one of 17 of the Department of Guatemala, which is akin politicaladministratively to the concept of state in the United States. It has roughly 114 square kilometers
(44 sq. miles) (Piedra Santa 2011), and was founded in 1763 in Spain’s colonial era. According
to the National Census of 2018 (INE 2018), Villa Nueva has a permanent population of almost
450,000 people, with an average age of almost 29 years, 93 men for every 100 women, and 49
dependents for every 100 people of working age. The municipality website claims that Villa
Nueva almost double its transient population from neighboring municipalities during the day 1.
Almost 30% of households have a woman as the head. Ethnically, 5% of the population identify
as Mayan, which is lower than the country’s average, and there is an average of three children
per woman in the life period between 15 and 49 years with about four persons per household.
Using data from the national police (PNC) -compiled by the NGO Plaza Publica 2-, Villa Nueva
has a 10-year mean homicide of 51.3 per 100.000 people from 2010 to 2019. However, the
variation is high. The mean in 2010 was 61.3 per 100.000 people and in 2019 was 39.3. This is
an improvement, but Villa Nueva is still among the three most unsafe cities in Guatemala
regarding homicides by absolute numbers, interchanging second and third place with the
neighboring municipality of Mixco along the last decade, after Guatemala City regarding the
national total of homicides. These three municipalities account for almost 27% of homicides in
Guatemala and are located in the Guatemala department (state), the most violent.

1
2

https://www.villanueva.gob.gt/datos-generales/
https://www.plazapublica.com.gt/

7

Figure 1-Historic homicide trend per 100,000 in Villa Nueva, Guatemala

Villa Nueva is also becoming commerce, industry, and political power center. In the past decade,
all municipalities neighboring Guatemala City’s south have created the “gran mancomunidad del
sur” (greater community of the south) with its coordination center in Villa Nueva. This strategic
association seeks to optimize municipal resources and share policy experiences in governance
problem-solving.
The spatial dimension of homicide data in Villa Nueva, combined with data at the neighborhood
level gathered by the National Census Institute, the location of specific spaces from “catastro
offices” (cadaster), Google Earth maps and night light satellite data, and images from the NASA
website offer an opportunity to explore (in the Latin American context) whether integrating
social disorganization and criminological environmental approaches can help explain the spatial
distribution of homicides.
8

Elements of interest in Villa Nueva and Guatemala
There are essential elements to consider in the background and context of the study setting that,
although they are not within the scope of the research questions and are not part of the statistical
model, are worthy of exploring. The statistical model in this research and the exploratory
interviews do not address all issues and dynamics of Villa Nueva. Some of these elements are
necessary for a later definition of future research directions and the limitations of this study. We
include these elements here for clarity as they are part of the description of the study setting
instead of the final sections of this work. These selected elements are fundamental for better
understanding the challenging aspects of crime analysis and theoretical testing frameworks in the
region. A standard critique of critical criminologists and anthropologists like Jock Young or
Victoria Sanford to research exploring associations with a quantitative approach is that it often
leaves hanging and important unexplored questions. These elements may help, if not answering
potential vital questions, at least address and anchor them for future research directions.

Impact of police, the attorney general office (Ministerio Publico or MP) on homicides and
violence
Police in Guatemala and their impact on homicide are not as straightforward. First, it is not only
that there are different levels of law enforcement organizations (municipal, departmental and
national, transit and preventative). There is also a frequent "constabularisation" of the military
for law enforcement (Sung et al., 2022). The community's relationship with the police also shifts
remarkably, adding a layer of complexity absent in other settings. Then, there is the incidence of
9

homicide figures caused by the same law enforcement organizations and the military, which is
labeled with euphemisms of resistance to the authority but not always a legitimate and lawful use
of force (Avila 2019). So, some of the same actors that we would expect to have incidence in
exclusively reducing violence are paradoxically immersed in a cycle that can also contribute to
violence affecting the lives of Guatemalans. As McIlwaine and Moser (2001) explain, lack of
trust, infective judicial systems, and widespread impunity are contributing causal factors to
homicidal violence. Although the doctrine of national security shifted to the doctrine of citizens'
security (Neild 1999) and the civil war ended, there was also an increase in the involvement of
the military in law enforcement and crime-fighting (Sung et al. 2022).
The attorney general office, called Ministerio Publico o Fiscalia, has raised in budget,
capabilities, and specialized organizational units, but not at the level required to curb violence. In
2009 and 2014, various reorganizations enhanced specialized units to prosecute femicides and
crimes against the life of persons (WOLA 2020). The same report from the Washington Office of
Latin America (WOLA) evaluates the MPs' effectiveness in prosecuting homicides. The results
reveal a picture of impunity and the inability to resolve most cases. The combined number of
cases docketed for 2014, 2015, and 2016 in homicide cases is reflected in table 1:
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Table 1- Homicide cases lodged by the Attorney's Office. Data from WOLA and Fundación Myrna Mack

2014

2015

2016 Total

initiated

5,949 5,642

5,533

17,124

under investigation

3,551 3,580

3,400

10,531

charges

513 588

archived

1,300 2,149

absolved
sentenced

79

531

1,632

2,056

5,505

105

113

297

273 349

301

923

As seen in table 1, most of the homicide cases initiated each year at the national level remained
steady. However, the number of cases still under investigation each year represents a backlog
referred to the state's capacity to bring closure to homicide cases. The absolved and
condemnatory sentences show a small portion of cases concluded every year. However, this
backlog cannot be endorsed to the attorney general office. Ungar's (2016, 2020) account of the
lack of detectives and criminal investigators, and bottlenecks in the organizations in charge of
ballistic reports or forensic medicine, suggest this is also part of the reason prosecutors cannot
continue with cases or decide to drop them.
In sum, state actors in charge of preventing, investigating, and prosecuting homicides seem to
have at least the most beneficial and benign of the analyses, and infective effects in their actions
on homicides.

11

Asentamientos (settlement) of Villa Nueva and internal migration
Villa Nueva has a precarious urban structure. Many "barrios" in the municipality are informal
settlements with inadequate infrastructure, but this is not unique to Guatemala or Latin America.
Cities like Sao Paulo, Brazil, or Caracas, Venezuela, have settlements that are cities within the
city or next to the cities. However, the informality has become more structured, and a more
permanent structure has been created to integrate the settlements into the city. Furthermore,
despite poverty and disparity of services, there have been genuine efforts to include them in city
grids, sewage, and other services (Fernandez 2008).
This is not the case with Villa Nueva. Some reasons are geological and several decades old, like
the earthquake of 1976 or the municipality's topography. Nevertheless, others are social and
political related, with a chronic lack of public investment and interest in development. The area
lacks affordable housing because the offer does not meet the demand for dwellings. On top of
that, there is a phenomenon of "invading tactics" of empty lots of lands, often organized by
community leaders (Paci-Green et al. 2009).
The proximity of Villa Nueva to Guatemala City and Villa Nueva itself makes the municipality
an attractor of migration, receiving displaced Guatemalans since the years of the civil war. Villa
Nueva is also at the center of the "Gran Mancomunidad del Sur," a group of Guatemala City's
surrounding towns created to coordinate policies and share resources. Some of these factors
make Villa Nueva a powerful attractor for internal migration from far away rural areas of
Guatemala, looking for sources of employment and a better life.

12

The Cenma market
The Cenma is the only element in this section that is accounted for in the statistical model.
However, it is just a data point indistinguishable from other open markets and commercial
centers in Villa Nueva; hence a brief description of Cenma is warranted because it is the classic
definition of a crime attractor according to Crime Pattern Theory.
The cenma market is a center of wholesale food and groceries located in Villa Nueva, unique in
Guatemala because of the size and the volume of goods and commercial transactions and initially
designed in the 1980s to optimize the supply of agricultural produce and other perishables to the
urban cluster of the capital and its surroundings. This big open market works like a port, but
instead of ships, massive trucks with heavy loads arrive to leave their cargo for sale, usually
being transferred to smaller trucks that distribute throughout the urban cluster.

Maras and homicides
Maras are what McIlwaine and Moser (2001) called "perverse organizations" in their study of
violence and social capital in neighborhoods of Colombia and Guatemala. Regarding Guatemala,
the presence of maras is important in Guatemala City, Mixco, and Villa Nueva. The phenomena
of the maras started after the civil wars in Central America's northern triangle and is a mix of
loose affiliations in some places with more structured groups in the bigger cities and Guatemala;
they mostly appeared post peace treaty during the late 1990s. This is not to say that the famous
maras and their names appeared recently in those years. A report by Insight Crime and the
Center for Latin American & Latino Studies of American University locks in on the origin of the
13

Mara Salvatrucha (MS-13) in Los Angeles, California, in the late 1970s, by Salvadoran refugees
socializing in the street (Dudley et al. 2018). McIlwaine and Moser (2001) also found that the
Mara 18 (M18) took its name and origin on Eighteenth street in Los Angeles. In Guatemala, the
members of the maras were originally deportees from the United States, later mixed with local
youth joining the gangs. Levels of activity and affiliation vary within geographies, from a mix of
a "federation model" between different countries to a more defined structure within countries
(Dudley et al. 2018). Mara members in Guatemala focus primarily on extorsions, and about 80%
of extorsions are commanded from inside prisons (International Crisis Group 2017).

International aid, security providers and actors, local policy, and homicide

As Ungar (2016) points out, citizen security policies fail in Latin America, among many other
factors, because the primary 'providers' of security not only do not coordinate properly or lack
capabilities. They also seek different interests and compete for resources, "undermining policy
from the beginning" (Ungar 2016). The justice system, the executive branch, and private sector
or non-state armed entities torpedo each other efforts and compete for resources from the
international community, not necessarily on purpose. These international resources are both a
blessing and a curse. They provide much-needed funding and guidance to enhance capabilities
and acquire know-how and equipment but may inadvertently affect policies at the municipal
level or vice versa. Speculating or even evaluating whether international aid is beneficial in
general or in specific cases is far from the boundaries of this work. However, it is helpful to
understand that international aid can be helpful in the intended area and, at the same time, hinder
or negatively affect another actor not involved with the program in question. The opposite can
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occur. For example, in Villa Nueva, as in other parts of the country, homicides fell year to year
in the same operation period of the International Commission against Impunity in Guatemala
(CICIG by its Spanish acronym) from 2007 to 2019. Of course, this is not a claim of causality or
even association. However, it illustrates the potential level of confusion, competition, and
political pettiness between different actors and levels of governance.

Significance of the study
Without a doubt, cross-national comparisons and tracking national levels are important ways to
inform macro policies that can be developed by central or federal governments. But the approach
to assessment on a municipal level, using data at the exact point (X,Y coordinates) where
incidents were registered to account for spatial dependence, can add a layer that is more
important to decentralized local governments with fewer resources but who are more interested
in detailed and low-cost-oriented policies. Generating knowledge at the most local level of
government in Latin America is important if crime research aims to understand why crime
happens and what can be done to reduce it.
This study aims at improving the understanding of violent crime, specifically homicides, and the
smallest possible geographic unit of analysis, using a similar approach to other bigger and better
funded studies in developed nations, but in an area with the highest rates of violent crime in the
world. So, the significance is multifaceted. First, it will describe what is happening on the ground
in Villa Nueva, Guatemala, and propose a blueprint to understand homicides on the ground at a
more nuanced level of analysis for Villa Nueva and other cities in the country and region.
Second, it brings techniques and methodologies that have become common in the analysis of
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crime in the developed nations, and some developing nations, but not only for law enforcement
and security forces’ operational reasons, as is often the case. This study models a count of
homicides per unit of analysis, including theory-based controls and factors of importance to the
region.
Furthermore, the study uses a theoretical integration approach, bringing together the social
ecology tradition and environmental criminology. This is an approach that has gained more
traction and support in the criminological field (Weisburd et al. 2014; Agnew 2011). This is not a
small detail. Even in the secondary data sources model and using a quantitative strategy, this
research is combining elements of two theories that are seldom used in combination to attempt to
explain crime. The integration of theoretical elements is particularly lacking in the
criminological literature in Latin America, with a few exceptions. Most work has used only one
theoretical framework or has used an atheoretical approach (mainly when coming from scholars
of economics) when implementing the empirical approach. To my knowledge, this is the first
study in Villa Nueva, and one of the few worldwide, that integrates seemingly competing
theories and uses the smallest geographic unit of analysis possible, while integrating approaches
of crime pattern theory and routine activities from the environmental school of criminology
along with elements of social disorganization theory, to analyze homicides on the ground.
In addition, the study has design differences embedded in the methodological approach that can
also serve as a roadmap for municipal and local governments in developing nations where the
approach to problem-solving comes from analyzing at the national level or applying policy
solutions for a whole country to a smaller region. This approach can help local governments
better understand the local dynamics of violent crime in their cities and inform more tailored
policy solutions with less dependence from the central government. This study has proposed a
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tentative blueprint to analyze crime in secondary and tertiary cities in Latin America, where data
is scarce, combining sources and theoretical frameworks.

Theoretical Foundations
As mentioned above, this paper is grounded on theoretical approaches from two different schools
of criminological thought. First, Social Disorganization Theory (SDT) from the Chicago School
(Shaw & McKay 1942) provides a framework that has been used frequently in Latin America
because it conceptually covers one of the main worries among social scientists from all fields
who study the region: the high levels of poverty and inequality. SDT has allowed us to study
crime in Latin America with a quantitative approach without deviating from the critical tradition
of Latin American criminologists. Second, until recently, the so-called environmental school
approaches were at odds with SDT explanations of crime due to their rational assumptions.
Integrating theories and their assumptions is a scientific step supported by multiple scholars.
Related to theory integration, regarding the necessity of integration of crime theories, Robert
Agnew stated:
… we should recognize that each of the existing theories in criminology has some
contribution to make to the explanation of crime; but a full explanation of crime requires
that we find a way to integrate and build on the key insights of these theories. (Agnew
2011, p. 202)
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Other scholars have also argued the necessity of integrating elements of different theories at
micro-places (Weisburd et al. 2012) and approaching theoretical integration according to the
cultural and geographical context (Lee 2011, 2003).
Despite a more recent wave of work like that of Vilalta and Muggah (2014), Vilalta and
Fondevila (2019), and Carcach (2015), to name a few, these general approaches are somehow
still in conflict in the regional scholarly discussion led by Latin American researchers of crime.
A plausible explanation is that even as the literature in industrialized nations has been moving to
integrated approaches, reconciling the possibility of using SDT elements at the street segment
level (Weisburd et al. 2012) and developing and updating the mapping concepts originally
developed by Shaw & McKay (1942), some are reticent about integrating rational choice
approaches in Latin America because their perception is that the explanations do not deal
profoundly with the root causes of crime. In Latin America, the integration and adaptation of
theories have happened slowly, almost with resistance from the scholars who employ stronger
criminological theory foundations for their empirical research.
This work takes an opportunity to integrate elements of the seemingly competing social
disorganization, crime pattern, and routine activities theories at cadaster block, the smallest
geographic unit of analysis available in Villa Nueva. It uses theoretical elements as guidance but
adapts them to the context of the city and the availability of data. The adaptation is not due to a
lack of rigor, but to explore the relationship among block demographic, social, and economic
characteristics in combination with attractors of crime that are present within the parameters of
the theories; at the same time, this study recognizes that the classic measures may not apply in
Villa Nueva.
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Social Disorganization
Social disorganization theory (SDT) had from inception the idea that human behavior has a
relationship with place, in part because it built on Park and Burgess (1925) work studying the
exponential growth and development of Chicago by dividing it into “concentric zones” from the
center of the city (downtown) to the most external areas of residential and commuter zones. In
the second concentric circle after downtown, higher crime levels were observed. They called this
area a transition zone between the downtown business area and the beginning of the residential
zones. These ideas, framed in the necessity to understand a city that grew from a few thousand to
more than one million by the end of the XIX century (Cullen and Agnew 2011), also allowed for
a shift in criminological thinking to distance from pseudo-theories of individual traits. However,
Shaw and McKay (1942) come with the idea that the areas of the city showing a variation of
crime should guide the study of crime. Hence, formulated SDTs’ original elements:
neighborhoods with persistent poverty, rapid population growth, heterogeneity, and transiency
disrupted social institutions and caused “social disorganization” (Cullen and Agnew 2011. p. 90).
Shaw and McKay (1942) defined these neighborhood traits as having low socioeconomic status,
high residential mobility, and racial heterogeneity. However, as Cullen and Agnew (2011 p. 90)
state, “Shaw and McKay did not supply a refined discussion of these concepts,” hence, did not
precisely address what or how social disorganization causes crime.
Later in the century, SDT was theoretically revitalized and empirically tested, and grounded
during the 1980s (Andresen 2006). Bursik (1988) proposed how social disorganization
(expressed by poverty, mobility, and heterogeneity) worked. SD conditions implied that social
control demised; hence crime rose. The lack of social control was a missing piece explaining
higher crime rates in neighborhoods with lower socioeconomic status. The unit of analysis
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became the neighborhood (as opposed to the city), and an explanation of the mechanism of SD
by which poverty causing a deterioration in neighborhood conditions, which resulted in a
removal of social controls, affected crime rates help shift SDT emphasis to poverty from the
other elements posited by Shaw and McKay. By including lack of social control as a mediating
mechanism causing crime, Bursik also revitalized SDT. After all, it solved the common criticism
that SDT was tautological because it could not differentiate between social disorganization
outcomes and social disorganization itself (Bursik 1988).
Social Disorganization Theory and other frameworks in the branch of ecological criminology
theories have been tested in the United States. Pratt and Cullen (2005) analyzed more than 200
studies exploring correlates of ecological predictors for crime, finding evidence that strong
relationships exist between crime and concentrated disadvantage (poverty, racial heterogeneity,
family disruption), mid-strength relationships for strain explanations, and weaker relationships
between aggressive policing techniques and crime rates. These studies focused on macro-level
theories of crime in delimited geographic zones and the relation to crime rates in those areas and
units of analysis. Nevertheless, the empirical testing of crime using the ecological theoretical
tradition has been less developed in other regions of the world outside the United States, Canada
and Western Europe, although with notable exceptions. In Latin America, Escobar (2012)
studied homicides in Bogotá, enhancing the external validity of the ecological crime incidence
theories and proposed alternative measures of social disorganization more closely adapted to the
Latin American context. Other studies, like Carcach (2015), explore homicides using elements
from several theoretical bodies, including social disorganization. And in Ciudad Juarez
(Mexico), a spatial analysis of violent crime tested social disorganization predictors, finding
partial support for the theory’s main elements (Vilalta and Muggah 2014). The foundation
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InsightCrime and Democracy International, Inc., with funding from the United States Agency for
International Development (USAID), produced the comprehensive report Homicides in
Guatemala (2016), analyzing homicide trends in specific areas of Guatemala City and then
disentangling and disaggregating gang-related and drug trafficking-related murders. Elements of
Social Disorganization inform and conceptualize some of the questions that interest this study,
specifically those related to the second research question (Qb) and its subset of questions related
to socio-demographics, housing conditions and homicides at the polygon and point-to-point
distance levels.
Research by Vilalta et al. (2016), commissioned by the Inter-American Development Bank
(IDB), found empirical support for the Social Disorganization Theory as a means to study violent
crime in Latin America. Vilalta and Muggah (2014) studied homicides in Ciudad Juarez,
Mexico, also assessing elements of SDT using complementary techniques of spatial analysis and
mapping.
This study explores elements of the Routine Activities Approach (Cohen & Felson 1979, 1980),
Crime Pattern Theory (Bratingham & Bratingham 1978, 1984, 1991) and crime mapping and hot
spot analysis approaches (Anselin et al. 2008; Anselin 1995, 1999) in order to answer parts of the
research question, specifically those related to the first research question (Qa) and its subset of
questions related to urban infrastructure, electric lighting and homicides at a neighborhood
levels.

Crime Pattern Theory
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Brantingham and Brantingham (2008; 1984) proposed the central tenets and purpose of crime
pattern theory (CPT) from the idea that crime is not randomly distributed in time and space.
Through a series of rules, when applying the rules to the space (and time) context, CPT allows to
explain or find a pattern of crime “concentrations found along paths to major nodes”
(Brantingham and Brantingham 2008. p.72), and also “crime attractors and crime generators” (p.
72). Crime generators are defined as places that can attract an elevated concentration of people
for reasons unrelated to offenders’ motivation. It can be stadiums, shopping areas, or commercial
buildings and is the large summation of individuals in the performance of their daily routines
(Brantinghman and Brantingham 1984). Crime attractors are places affording opportunities due
to the accumulation of network of experiences of motivated offenders and can include bars, large
shopping malls, parking lots, and commercial districts (Hiropoulos and Porter 2014). In the
words of the Brantinghams, crime generators are “particular nodal areas” of people
concentrating, congregating, or passing through in the course of their daily activities (providing
suitable targets), and crime attractors are “activity nodes for repeat offenders” (Brantingham and
Brantingham 2008 p. 80).
CPT also defines three essential concepts related to peoples’ activities: nodes, paths, and edges.
Nodes are points in space where people travel to and from; paths are the routes or ways people
move between the nodal points; and edges refer to limits of boundaries of the nodes where
people routinely do their activities like studying, working, shopping, or being housed
(Hiropoulos and Porter 2014). In addition, CPT seems adequate to explore meso levels of crime
analysis like neighborhoods, square blocks, and census tracts and is also compatible with data
visualization and spatial statistics (Hiropoulos and Porter 2014).
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Crime Pattern Theory (CPT) is in the family of theories that form environmental criminology,
which consists of a perspective that aims to explain crime by the geographical and spatial context
in which it occurs. The thesis of CPT focus on how environmental influences affect crime and
create patterns of violence and crime in specific contexts. CPT explores crime as a phenomenon
and object of study, not the biological, social, or developmental factors of those who commit a
crime (Hiropoulos & Porter, 2014).
CPT postulates that crime does not occur randomly in different contexts but that factors that make
it happen more frequently in specific hours, places, and days (and even types of crime committed)
vary according to the environment. In this sense, the theory establishes that crime is not uniform
or chaotic in nature. However, there are patterns in it that are regulated by variables like a place’s
socio-economic characteristics, social routines, and activities undertaken by organizations and
groups in that place (Brantingham & Brantingham, 1993).
The process of analysis used in CPT stems from all the data that can be extracted from sociodemographic, spatial, and temporal elements of a place. These are extrapolated to be represented
in graphs and maps that allow one to identify the patterns of crime. This allows one to first build
a theoretical model of crime in a specific context and interpret the crime that tends to occur.
Second, the models are used to guide police and law enforcement personnel in criminal
investigations, strategic analysis, and the best way of using resources to stop crime in a particular
area (Wortley & Townsley, 2016). Also, this information is beneficial not only to the police, but
also to those building public policies and establishments to reduce crime and violence (Hiropoulos
& Porter, 2014).
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Routine Activities Theory
The Routine Activities Theory or Approach is a criminology theory that aims to explain crime
focused on the circumstances of the event in which predatory criminals act. The approach
recognizes that there are structures in everyday life that generate routines among people that
influence criminal opportunities, in turn affecting crime rates. The theory states that crime is
mainly influenced by the convergence of three elements: a motivated potential offender, a suitable
or attractive target, and an ineffective guardian. As for this, if there are structural changes in
routines and patterns, especially with the three elements, theoretically, crime would be influenced.
Therefore, changing routines and patterns could be an adequate strategy for reducing crime (Cohen
& Felson, 1979).
When the theory elements are analyzed in context, patterns and vulnerability routines can be
identified to create a proper response. What is more, it recognizes that the perpetrator undergoes a
rational process in committing a crime, where he/she subjectively analyzes the risk or lack of risk
for committing a crime. One of the elements presented the most frequently in studies is the impact
of guardianship on the probability that crime will occur (Chan, Heide, & Beauregard, 2011).
Guardianship does not necessarily refer to a person or a police officer; it is any social control
mechanism that could prevent crime. Although the presence of a physical guardian could help, it
has been found that the perception of being observed tends to deter would-be offenders from
committing a crime. What can be a guardian is varied, as it could be people, cameras, dogs, or a
combination of all these. Also, they can have different roles, like actively looking for potential
criminals or more passively watching a specific place (Hollis, Felson, & Welsh, 2013).
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Cohen and Felson (1979) defined routine activities originally as an approach to crime, explaining
that “motivated offenders must converge with suitable targets in the absence of capable
guardians against a violation” and therefore focused on crime events, as opposed to other major
theoretical approaches focusing on root causes. Cullen and Agnew (2011, p. 407) place routine
activities in the rational choice school of thought because it “takes the supply of motivated
offenders as a given.” The approach’s other central tenet is that crime will be likely to occur (or
not) depending on factors of situational contexts offering opportunities to offenders and the
routines of the potential targets creating these opportunities. Cohen and Felson (1979) were
concerned with why crime went up post-World War II. The idea behind their reasoning was that
the routine activities of society, in general, had changed.
Moreover, all types of activities, legal or illegal, were related. Specifically, that illegal activity
was influenced by the new routine activities, which they defined as “recurrent and prevalent
activities which provide for basic population and individual needs, whatever their biological or
cultural origins” (p. 593). These activities included work, commute patterns, childrearing,
school, socializing, and others. In addition, targets need to be perceived as valuable and
accessible to the offender. On the element of capable guardians, until the moment, most studies
focused on the guardianship of police. The routine activities expanded the concept of
guardianship beyond police officers and included capable guardians like an owner of a property,
the parents, teachers, or caregivers of children. Cohen and Felson, in the 1979 article, emphasize
the spatial and temporal dimensions needing to converge in a way that facilitates the crime event
to occur by bringing together in a location and time people from different backgrounds in the
presence of facilities, tools, or weapons. Felson and Clarke (2018) expanded the principles of
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routine activities in a refereed report commissioned by the British Home Office, emphasizing the
core tenets of the theory as

1. Opportunity plays a role in causing all crime
2. Crime opportunities are highly specific
3. Crime opportunities are concentrated in space and time
4. Crime opportunities depend on everyday movements of activity
5. One crime produces opportunities for another
6. Some products offer more tempting crime opportunities
7. Social and technological changes produce new opportunities
8. Crime can be prevented by reducing opportunities
9. Reducing opportunities does not usually displace crime
10. Focused opportunity reduction can produce wider declines in crime
(p. v, vi)
However, there has been criticism of the routine activities theory because it vaguely defined
what ‘opportunity’ is (Wilcox and Cullen 2018) in certain instances and the necessity of being
very specific to the type of crime. Also, because of the assumption of an unlimited supply of
motivated offenders, among other things. However, Wilcox and Cullen (2018) also conclude that
by focusing on the significance of opportunity (instead of motivation) in explaining crime,
Cohen and Felson bridge a gap in theoretical explanations and provide a robust framework to
explore crime solutions.
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Hot spots and the routine activities connection
Routine activities have evolved, adding a new range of possibilities to studying places and crime
and validating the importance of including the spatial element in criminology. It had theoretical
implications for the field and expanded approaches to exploring policy solutions. One of the
critical “spin-offs” of routine activities theoretical approach has been the study of hot spots of
crime. In 1989 Lawrence Sherman and colleagues’ study of hot spots of predatory crime drew on
the main theory proposal of crime converging non-randomly in space and time when offenders,
targets, and an absence of guardianship are present. Previous research based on the theory did
not employ spatial data, instead only using individual and household level data (Sherman et al.
1989). Using police calls and street intersections in Minneapolis (taking a Poisson model
analytical strategy as is used in this study), Sherman et al. found that crime was not randomly
distributed among neighborhoods and that there were indeed ‘hot spots’ of predatory crime.
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CHAPTER 2: Review of the research literature
The literature on homicides that include any spatial analysis is extensive in the developed world
and considerable in developing nations. However, one thing that can be said is that it is not
consistent regarding the method used, level of analysis, findings, and objectives. The literature
that includes a spatial analysis of homicides has a diverse range of goals and questions. Some
rigorous methodological research is specifically interested in outcomes like the relationship
between homicides and the price of municipal land lots in Cali, Colombia (Burbano and Sanz
2017), and another analysis specifically investigates neighborhood space and gang activity in
Los Angeles, California (Valasik et al. 2017). The scope of the literature review will concentrate
on understanding the following aspects of the research: what method do the researchers use,
what type of research exists in the topic of homicide spatial analysis; expressly on but not limited
to Latin America, and what exists in the literature focusing on developed nations; what did
previous research find in the relationship between homicides and the covariates they studied in
the spatial context; and where there might be potential gaps in questions and methods. The scope
will venture beyond the criminological and criminal justice literature, also drawing from work
done in the other social sciences like economics, political science, and sociology. The literature
will not include in a systematic form (but may mention) work on democratization, institutional
professionalization, and politics unless such studies include a spatial analysis element in their
analysis.
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Crime studies in Latin America
Most of the studies in Latin America are focused on Mexico and the southern cone, compared
with Central America. The most common variables in the study of crime are based on social
factors and their influence on crime. In this line of study, Vilalta and Muggah (2016), in their
discussion on hot spots in Mexico City, found that there are places where crime reporting tends
to be more clustered, and they identified ten hot spots. These showed that the high-crime
municipalities tend to develop spatial clusters. The authors found that migration, bars, femaleheaded households, restaurants, and income inequality can be explored with the social
disorganization and institutional anomie theories. Vilalta and Muggah concluded that both
theories could generate better predictions of crime at the municipality level.
In a similar manner, in their study in Latin America among cities in México, Costa Rica, and
Chile, Vilalta et al. (2016) conducted a comparative urban analysis and found that resident
instability presented a statistical trend toward crimes against property and harm. In the urban
analysis, the findings varied among cities. In Zapopan, Mexico, assaults were spatially random,
and years of schooling were the variable that had the biggest impact on the total number of
crimes, especially robberies. Also, marginalization (extreme disadvantage and poverty) increased
the number of interpersonal violence incidents by assaults. In the East Metropolitan area of Costa
Rica, the regression analysis found that single-parent households and more schooling correlated
with higher numbers of robbery crimes. Additionally, districts that had more recent migrants
presented lower counts of robbery. As for Santiago de Chile, the counts of reported robberies and
assaults in Santiago are notably higher than those observed in Zapopan, there are much higher
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levels of immigration and recorded unemployment, and robbery was the most spatially clustered
crime in 2012.
Along the same line of analyses, in Bogotá, Colombia, Giménez-Santana et al. (2018) found that
socioeconomic segregation was strongly correlated with the risk of victimization for homicides
in the year 2012. This relates with the findings of Jenss (2020) study on violence in
Buenaventura, Colombia, which primarily focused on the port. Initially, they found that violence
is understood as part of the ordinary experiences of subaltern social forces. Also, it was found
that violence is inherent to urban power relations and their spatial expressions. In relation to the
port, violence there tends to be related to poverty, organized crime, and projects that could affect
illegal trade. Because of this, the authors conclude that area sociocultural factors influence the
occurrence of violence. This aligns with results from Vilalta and Muggah’s (2014) study on
homicide in Ciudad de Juarez in Mexico, as the findings show that homicide is correlated with
social factors such as low access to social security, 3 inadequate housing, and low levels of
employment.
Also, Pereira et al. (2015) explored the determinants of homicide in the city of Recife in Brazil.
In their study, they found a series of social variables correlated with homicide. These variables
were the estimated signs of income, income inequality, literacy rates, public illumination,
households with an exclusive bathroom, and rented households. Among these, income had an
inverse relationship with homicides. So, measuring it as a natural logarithm, the authors found
that a 1% increase in income can lead to an expected decrease of 0.695 homicides. Public

3

This refers to the social security institute of Mexico (IMSS).
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illumination and households that possessed an exclusive bathroom also had a negative
relationship with homicide.
In line with the analyses of social factors and crime, the study by Silva et al. (2020), conducted
in the Pernambuco state of Brazil, found that socioeconomic disadvantages and inequalities
correlated with high homicide rates; they conclude that the strength of the municipalities could
reduce homicides. Additionally, some sociocultural factors could work as protective factors, such
as those suggested by Lesniewski et al.’s (2020) study in Guatemala. He found that a critical
proportion of residents in Mayan-majority municipalities were connected to their communities
since birth and invested in the well‐being of their community, so they enjoyed strengthened
social networks that mitigated threats of violence. Along that order, place identity generates
protective factors among Mayan-majority municipalities. Indigenous authorities could contribute
to lower homicide rates in Mayan-majority municipalities through their authoritative social
control roles.
Apart from the social variables, other findings are related to place characteristics, like Peres and
Nivette’s (2017) study in Brazilian municipalities around greater Sao Paulo, which comprised
urban and rural areas. The authors analyzed municipalities from 1991 up to 2010, using
descriptive and spatial analysis to evaluate the dispersion of the variables. The authors conclude
that a small number of areas in the municipalities account for the majority of homicides and
build a case for the smallest possible unit of analysis to measure concentrated disadvantage.
Related to this, in their study on El Salvador, Carcach (2015) found the presence of several
clusters defining time-stable homicide corridors. These corridors connect municipalities located
farther southwest on the Pacific coast with municipalities located farther northwest on the
Honduras border.
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In smaller levels of analyses in Latin America, Pérez-Trujillo et al.’s (2016) study on streets
around nightclubs in Bogotá, Colombia warrants discussion. They found that at the two
nightclubs, the most aggressive incidents occurred in the street and around and after midnight. In
both street-sites, people's routines varied, and the presence of guardianship in site 1 influenced
more violence over site 2. The authors concluded that observing people's patterns could help in
identifying which interactions can increase conflicts and how to mediate them. In a similar
manner, Escobedo et al. (2018) studied the influence of “trees organization” (forest density in the
city) in Bogotá, Colombia, and how they related to homicide. The results indicated that trees
were not correlated with homicides, and treescapes do not correlate with crime.
Also in Colombia, Cerda et al. (2012) designed an intervention in Medellin at the neighborhood
level and measured its effect on homicide; in their findings, they evidenced that trust in the
criminal justice system and reliance on police helped the perception of security and reduced
homicides. Additionally, Sepulveda-Murillo et al.’s (2018) study in the department of Antioquia
in Colombia found that areas with a high number of children under 18 years of age (age) and a
high rate of intrafamily violence (partner violence) show a strong relationship with femicide. But
the variable with the highest coefficient of variation was the proportion of area dedicated to coca
cultivation. The municipalities with the highest concentrations of coca production coincided with
the highest numbers of femicides. Additionally, other social variables, such as areas with more
armed conflict and women living below the poverty line, were more closely related to femicide.
Vilalta and Fondevila (2019) explored Mexico City’s crimes in uptown neighborhoods. They
used ZIPR and GWPR regressions and found that blocks that had a higher level of transit
presented a higher chance of crime, followed by blocks with alcohol outlets and business outlets.
Also, social variables were significant, as higher proportions of migrants and unemployed
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residents increased the chances of a crime. The study by De Souza and Miller (2012), in Belo
Horizonte, Brazil, measured an intervention by which natural surveillance could reduce crimes,
especially homicide incidence, as they analyzed windows and daytime traffic.
Finally, De Melo et al.’s (2017) study in Campinas city, Brazil, used an ANOVA analysis to find
that seasonality crimes (except homicide), like rape, burglary, theft and robbery, are distributed
equally across the seasons. It was also found that differences across hours of the day were
significant for all crime types. On the other hand, the regression analyses on count data results on
summer vacation, occurring in December and January in Brazil, demonstrate that there are
significant correlations with robbery, theft, and burglary (night). There is a negative relationship
between summer vacation and theft, whereas robbery and burglary have positive relationships
with summer vacation.

Homicides
Pridemore (2002) offers a summary of the main theoretical approaches to the study of homicides:
a) Culture theories (Sutherland 1939; Cohen 1955; Cloward and Ohlin 1960; Matza
1964): Rates of homicide vary widely across social groups, which some theorize may be for
cultural reasons, taking into account variables such as beliefs. In violent subcultures, values of
violence are prevalent among their members. However, empirical studies show mixed support
for the hypothesis of violent subcultures.
b) Theories of Strain/Economic Deprivation (Merton 1938; Agnew 1992): Pridemore
argues that these have two major conceptual stand-offs. One is a theoretical link between
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absolute deprivation and homicide rates. These theories establish that the level of poverty in an
area is positively correlated with its rate of violence. The other is relative deprivation: these
theories establish that the individual's perception that others are better off leads to frustration
over this inequitable distribution of resources.
c) Social Disorganization Theory (Shaw and McKay 1942), where a breakdown in social
bonds decreases a community's ability to control its members, thereby freeing them from the
consequences of committing a crime. Social disorganization theory has been gaining a lot of
interest among researchers and is, due to the great inequality in the region, a major focus of
research in Latin America.
This is consistent with Mares (2009) study in Chicago, USA, which discusses and concludes that
social disorganization theory provides a fair explanation for various homicide types are
distributed across Chicago neighborhoods. As a result, both neighborhood "disadvantage" and
"heterogeneity" have a significant positive impact on the number of homicides in census tracts
(0.624 and 0.786 regression coefficients, respectively); an increase in neighborhood "instability"
predicts a reduction in the number of homicides in census tracts (–0.107); and all social
disorganization factors appear important. Even though the coefficients are certainly not strong
("disadvantage" 0.354, "instability" 0.243, and "heterogeneity" 0.417); homicides that are drugrelated fall somewhere between the strength and direction of the coefficients of all non-gang
homicides (non-gang) and gang homicides (gang).
Some studies have found results related to social variables. In a cross-national study exploring
income inequality, poverty and crime, Pare and Felson (2014) found that the average homicide
rate is 6.99 per 100,000, ranging from 0.74 (Japan) to 53.68 (Colombia). Crime shows itself to be
more strongly related to the poverty index (r=0.70) than to inequality (r=0.54) or economic
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development (r=−0.54). The authors’ multivariate analyses show that income inequality is
positively associated with homicide; the research argues that the lesser effects of income
inequality found in earlier research were due to a failure to control for poverty. On the contrary,
Pridemore (2008) also did a cross-national study on the poverty-homicide thesis and found that
the mean national homicide victimization rate in the year 2000 was about 7 per 100,000
residents. Values ranged from.6 in Japan to 37.7 in El Salvador. The author argues that the
association between poverty and homicide rates is more consistent among other studies of social
structure and homicide.
Linked to these findings, Vilalta and Muggah (2014) used a binary logistic regression model and
found 12 significant variables or factors associated with homicidal violence in Ciudad Juarez
between 2009 and 2010. Most of these factors are consistent with social disorganization theory
and account for a good amount of variance. They found that low levels of employment, low
access to social security, vacant and inadequate housing, and low levels of education and
migration were linked to higher levels of homicides. Their inner-city study at the neighborhood
level marks one of the first at a smaller-than-municipal level of analysis in Latin America. The
results indicate that some areas characterized by urban poverty and marked deterioration are also
susceptible to disproportionately high risks of homicidal violence. As for the risk factors
detected, the population born in another state, the population above the age of 15 with more than
nine years of schooling, the average schooling among the male population, the population
registered with social security services, vacant housing, and occupied home units with no access
to water inside their premises increased the homicide rates. But they also found protective
factors: the female child population that does not attend school; the population with employment;
occupied home units with no cement floors; temporary housing units; and the population
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subscribed to local welfare programs and is also married. Some of these risk and protective
factors strongly contradicted social disorganization frameworks, as young girls not going to
school appeared to reduce homicides in their data. The authors, of course, do not conclude that
but offer several possibilities that could explain this phenomenon, and they offer further ways to
deepen their research in this regard.
This contradictory relationship can perhaps be understood through the victim-offender relation
study of homicides found in Shai’s (2010) study in Anchorage, Alaska, measuring data taken
between 1999 and 2006. Known victim-offender relationships could provide a guide to explain
the “absence of schooling in girls” finding as a protective factor. In intimate homicides in
Anchorage, the majority involved a man killing a woman but also killing children.
In a national study with a very specific type of murder, Hilal et al. (2013) studied 165 mass
murders in China, and they found that they were responsible for killing a total of 696 people. A
majority (n = 144) of mass murders had between four and seven victims; 66.7% operated alone.
The two most common motivations were revenge and profit; they primarily occurred in rural
areas; and a knife was the weapon of choice. The authors conclude that applying the routine
activities theory to mass murders in China shows that a motivated murderer, suitable targets, and
a lack of guardianship are the primary risk factors. The theory is useful for explaining the cases
of mass murder and permits concluding that only offering a hardening tactic does not stop these
murders. A relationship also exists between motives and weapons, as knives were the most
commonly used weapon and revenge was one of the most common motives.
Lesniewski et al. (2020) discuss social protective factors results related to homicide that found a
significant negative relationship between Mayan-majority areas and total homicide. Having a
Mayan majority explained 25.7% of the variance in total homicide. Native birth significantly
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mediated the relationship between Mayan-majority areas and total homicide (indirect effect =
−0.019, p <.01). An increase in the Mayan majority was associated with a 0.8 SD (SE = 0.02,
p<.001) increase in native birth, which in turn was associated with a 0.23 (SE = 0.05, p <.001)
standard deviation decrease in total homicide. Migration significantly mediated the relationship
between Mayan majority in the municipality and total homicide (indirect effect = −0.14,
Rchange = < 0.2, 0.0 p 5 2). The authors discuss that their analysis of the census in Guatemala
confirmed lower homicide rates in majority-Mayan municipalities despite high rates of outmigration and regardless of residents' age.
One of the largest studies along these lines was that by Vilata et al. (2016), whose results related
to homicides subjected to inter-urban analysis found that homicides present a mean rate of 41.5
homicides per 100,000 inhabitants. Social disorganization theory overall provided a good fit to
the data. Also, homicide crimes and migration rates once again show statistical significance in
the social disorganization model; however, they do so in an inverse relationship: more migrants,
fewer homicides. Homicide residential instability additionally showed a statistical trend toward
less homicide. In the intra-urban analysis for Zapopan, Mexico, crime was spatially clustered for
robbery and homicide crimes and for the total number of crimes. In the Metropolitan Area of
Costa Rica (GMA), they found that there were 1.4 homicides per district, and most crimes
occurred in the districts located around the geographic and historical center of the GMA. Both
crime and structural correlates were spatially clustered within the GMA, and both robbery and
homicide exhibit strong spatial concentration patterns where crimes tend to cluster in the same
districts. As for Santiago de Chile, they found that each type of crime seems to have its own
high-risk and low-risk areas; both assaults and homicide hotspots were located on the south side
of the city, sharing a few districts. Geographically Weighted Poisson Regression analysis shows
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that a one percent increase in the proportion of the divorced population may decrease homicides
by 0.78 and all crimes by 0.95.
Pereira et al. (2015), in their study on Recife, Brazil, found that homicides ranged from 0 to 25
with a mean of 2.14 homicides per census tract. However, the range of the variables indicates
little evidence for homogeneity within the city, with some exceptions: households with
electricity, households with an exclusive bathroom, and urban space. The authors argue that it is
necessary to use the smallest spatial unit in order to capture the particularities of an area for a
better analysis. They found that the percentage of rented houses had a positive relationship with
homicide, whereas population density and street network density had a negative impact on
homicide. Households with electricity exhibited a positive relationship with homicide: a 1%
increase in households with electricity leads to an increase of 0.03 homicides. The number of
residents is positively and significantly related to the number of homicides. The authors conclude
that the social disorganization theory can explain homicides in the city, even if not all explored
variables present the expected relationship.
This social disorganization could be expressed by Sepulveda-Murillo et al.’s (2018) study that
indicates that there were ten femicides on average per municipality; spatial clusters are formed
by municipalities with similar values, with the extreme northwest and northeast of the
department showing a higher frequency of femicides. They found, as opposed to Vilalta et al. in
Juarez, Mexico, that schooling had a negative bearing on femicide, indicating that with an
increasing school coverage rate, the number of femicides decreases in each municipality.
Culyba et al.’s (2016) study in Philadelphia shows associations between environmental
neighborhood features and adolescent homicide in order to identify targets for future place-based
interventions. The authors found that one hundred of the homicides occurred between 7 PM and
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5 AM. Case participants tended to be older (18.4 vs 17.2 years), were more likely to be black
(87.4% vs 55.5%), were more likely to have a history of arrest (67.1% vs 14.8%), and were more
likely to have used drugs at the time of the homicide (17.5% vs 4.5%). The presence of street
lighting (OR, 0.24; 95% CI, 0.09-0.70), illuminated walk/don't walk signs (OR, 0.16; 95% CI,
0.03-0.92), painted marked crosswalks (OR, 0.17; 95% CI, 0.04-0.63), and public transportation
visibility/availability (OR, 0.13; 95% CI, 0.03-0.49) were all significantly associated with
decreased odds of homicide as well.
Comparing two group communities, one with intervention and the other without intervention,
Cerda et al. (2012) found that levels of homicide and perceived violence declined in both groups,
but the drop was steeper in the intervention group, where the homicide rate dropped by 84% as
compared with 60% in the control group. Collective efficacy increased in the intervention group
but remained stable in the control group. The group differences for change in both homicide and
perceived violence were significant at the 5% level under 2-sided tests. Compared with the
control group, the intervention group experienced a 66% greater drop in the homicide rate and a
75% greater drop in the odds of reported violence; reliance on the police increased 2.5 times in
the intervention group. The authors argue that the study provides evidence of place-based
interventions, which in this case were associated with significant declines in neighborhood
violence. Cerda et al. conclude that the results indicate that it is possible, even in low- to middleincome countries, to harness municipal resources to implement structural interventions that will
have an important impact on risk behaviors that place a significant burden on the health of
populations.
Corsaro et al. (2016) explored the impact of planned aggression across homicide mobility types
in Newark, New Jersey, USA, from 1997 – 2007. They found that neighborhood homicides with
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close geographic proximity between the victim’s and offender’s residences, as well as incident
location, were significantly more likely to occur indoors (outside estimate B = −0.79, p <.05),
less likely to be firearm-related (B = −1.15, p <.01), and more likely to involve intimate (B =
2.91, p <.01), family (B = 3.52, p <.01), and friendship (B = 1.65, p <.01) victim–offender
relationships. Predatory homicides were significantly more likely to involve female victims
(male victim estimate B = −1.23, p <.01) and more likely to occur indoors (outside residence
estimate B = −0.57, p <.05). Victim mobility homicides were more likely to have younger
victims (age estimate = −0.02, p <.05), male victims (B = 1.19, p <.05), and alcohol (B = 0.59, p
<.05) and drug use (B = 0.71, p <.05) involved. The authors argue that most homicides do not
present a predatory pattern and are more a multivariate situation, so homicide should be studied
in a disaggregated manner, an aspect that needs to be considered in routine activities theories.
In relation to homicide, De Melo et al. (2017) found that the weekend is statistically significant
and positive for violent crime, especially for homicide, whereas weekdays are statistically
significant for economically based crime types. Additionally, Escobedo et al.’s (2018) study
found that no particular treescape variable had an absolute correlation (> 0.2) with the number of
homicides. The highest positive correlation with the number of homicides was with population
density. For the 2003-2004 analysis period, 90% of the victims were male (2,681).
Finally, Ezell and Tanner-Smith (2009) studied individuals in California, USA. The sample was
all male, N = 1,989 from 1981, N = 1,443 in 1986, and N = 1,434 from 1991. Some were victims
of homicide and ex-convicts. The authors found that 329 of the 4,866 individuals (or 6.8%) were
found to be deceased at some point, with 152 (7.6%) in the 1981 sample, 98 (6.8%) in the 1986
sample, and 79 (5.5%) in the 1991 sample. 56% (183 of the 329 deaths) of the deaths were
homicides. The variables in the bivariate models that were significant predictors of the homicide
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victimization hazard rate included race and ethnicity, county of commitment, family criminality,
gang activity, a previous release from incarceration, and a history of violent offenses. In terms of
race and ethnicity, Black wards had hazard rates 4.80 times larger than the hazard rates of
Whites, and Hispanic wards had hazard rates estimated to be 2.61 times as large. The county of
commitment variables indicated that those committed from Los Angeles County had higher
hazard rates than the wards committed from the north-central California counties (e.g.,
Sacramento, Fresno, and Kern), but no significant differences were found between wards from
northern-central California counties and those from the San Francisco Bay Area counties.
Individuals released after a period of incarceration had significantly higher homicide hazard rates
(approximately 76% higher). For the criminal history variables, the only significant variable was
family criminal history, estimated to be 1.42 times as large as those for individuals without a
family criminal history. The only behavioral problem found to be significant was the gang
behavior variable (87% greater). Individuals exiting from a period of incarceration faced a
significantly higher risk (2.09 times higher) of homicide victimization. The number of drug
charges was significantly associated with a higher risk of homicide (p =.03). An increasing
number of violent arrest charges was significantly associated with an increased homicide
victimization hazard. The authors discuss that the variables do not generate a causal relation but
a correlation.

Spatial Analyses of Crime
Beginning with a theoretical approach, Braga and Clarke (2014) theoretically study crime in
micro places in the USA, and the authors argue that some criminologists have noted how crime
41

in some scenarios tends to concentrate in certain micro places. These places have been defined as
“hot spots".” The focus on hot spots has shown that in cities such as Seattle, 1 percent of the
street segments accounted for 23 percent of the crime, for example. Social disorganization theory
also has helped explain how these hot spots are formed, taking into account the observation that
risk factors like property values and housing assistance measures were associated with
persistently high levels of crime on street segments. Weisburd, Groff, and Yang (2012 cited by
Braga and Clarke, 2014) acknowledge that theoretical ambiguity exists in their measures of
social disorganization in street segments. The authors propose that new concepts and variables
should be developed, such as the presence of a block association or a tenant management
organization.
This correlates with Hsu’s and Miller’s (2017) study on drug markets across street segments and
intersections in Newark, New Jersey, USA. They found that mostly environmental factors were
significantly associated with drug markets, like abandoned buildings, vacant land, mailboxes,
retail facilities, and parking lots, using a p <.05 threshold. Only churches and parks were not
significant. Results show that interactions involving both retail facilities and churches show large
and statistically significant effects. Moreover, main effects for retail facilities and churches are
not significant, suggesting that they have no effects on street segments. The authors discuss that
residents may enact different levels of social regulation according to the two types of settings,
where communities can work to regulate crime, but intersections tend to be less regulated.
The findings showed that spatial analyses can be used for different kinds of crimes. For example,
in their study on place-based risk factors for motor vehicle theft (MVT) and recovery (MVR) in
Colorado, USA, Piza et al. (2016) found seven risk factors associated with MVT: disorder calls
for service, foreclosures, multi-family housing complexes, hotels and motels, sit-down
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restaurants, parks and commercial zoning. Ten risk factors were significantly associated with
MVR: disorder calls for service, foreclosures, multi-family housing complexes, hotels and
motels, convenience stores, commercial zoning, gas stations with convenience stores, parks, sitdown restaurants and schools. MVT occurrence was significantly higher within a 1104 ft
(approximately two blocks) density of disorder calls for service while the influence of disorder
calls on MVR extended only 552 ft (approximately one block). All other risk factors related to
both MVT and MVR exhibited similar spatial influence on both crime types. Disorder calls were
particularly criminogenic in neighborhoods with high young male populations, with MVT counts
increasing by 20 times (IRR = 20.82) with each 1-unit increase in the interaction term. The
authors discuss that the findings in the current study suggest an interaction between
environmental criminology and social disorganization mechanisms.
Rice and Smith’s (2002) study on automotive theft in city blocks in the USA with model analysis
suggests that the most powerful routine activity variable in the model was the presence of a hotel
or motel. One of the findings indicated that the number of multi-family dwelling units had a
significant positive association, whereas a higher population was significantly associated with
lower rates of auto theft. The number of single-parent households and the various land use
variables (numbers of restaurants, bars, gas stations, motels or hotels, and stores or shops)
indicate that the contexts of single-parent homes and various land uses tend to generate
circumstances favorable to automobile theft. Apparently, the association between Black
occupation of residences and auto theft is due to the broader contextual environment rather than
the actual presence of Black residents. The authors conclude that the results have confirmed that
an integrated theoretical model is useful in describing spatial patterns of auto theft in a
southeastern, midsized US city.
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Moreover, in his spatial analysis on municipalities, Carcach (2015) showed that the geographic
pattern of the municipalities with higher than average temporal trends suggests that some
homicide corridors have gone through a process of expansion over the 12-year period under
study. One municipality corresponded to San Miguel, the most important city of the Eastern
region (blue-colored circle), for which variation in homicide risk was dominated by unobserved
heterogeneity. The spatial patterns give support to the hypothesis that in a country like El
Salvador, homicide risk concentrates according to well-formed geographic corridors that tend to
remain stable over time.
The study by Sepulveda-Murillo et al. (2018) found a relationship with femicide and spatial
distribution, concluding that there were 10 femicides on average per municipality. Municipalities
with similar values form spatial clusters, with the extreme northwest and northeast of the
department showing a higher frequency of femicides. In their study using spatial analyses in
Philadelphia County, Culyba et al. (2016) found that stop signs, security bars on houses, and
locations with row homes were associated with significantly increased odds of homicides. The
presence of a park and maintained vacant lots was associated with significantly lower odds of
homicide. Additionally, private bushes/plantings were associated with 3.44 times higher odds of
homicide. The authors discuss that modifying these features could be good interventions to
reduce homicide.
Spatial analyses and homicides can cover wide areas, as the study by Peres and Nivette (2017)
found among the included municipalities, showing that only 1.3% (n=59) didn't have homicides.
However, in the mid-1990s, homicide trajectories diverged, wherein municipalities in Group 2
experienced an increase in homicide mortality rates (HMR) to an average of 12.42 in 2010.
Groups 3, 4, and 6 collectively comprise over half of the included municipalities (62.32%) in the
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study. All three groups had on average medium levels of HMR in 1991 (10.88; 8.40; 13.84).
Groups 4 and 3 maintain relatively stable or marginally increasing trajectories throughout the
1990s and 2000s.
In the study by Silva, et al (2020), the authors found a high concentration of homicide rates in the
Metropolitan Region of Recife, Zona da Mata, and in the eastern portion of the Agreste
Pernambucano mesoregion. For that matter, 37 cities in Pernambuco had a rate greater than 0.5
homicides. Moran Global I and LISA: the distribution of clusters reveal the spatial
autocorrelation for homicide rates, confirming a spatial dependency, and coastal-interior
polarization in the state. The distribution is not homogeneous among the municipalities. The
authors discuss that the homicide phenomenon is not evenly distributed in space, which
complements existing research.
Findings have shown approaches to hot spots such as in Wesiburd et al’s (2013) study in Seattle
Washington, USA, which found that, consistent with opportunity theories of crime, motivated
offenders were a strong and significant risk factor for chronic crime hot spots, with each
additional high-risk juvenile on a street segment more than doubling the odds of membership in
the hot spot pattern, as contrasted with the crime-free pattern. Also, the presence of suitable
targets is an even more important dimension in the model. Large numbers of employees on a
street segment and a larger residential population represent the two strongest risk factors.
Physical disorder is another key risk factor, where places with more abandoned tires, dilapidated
houses and litter are much more likely to be crime hot spots.
It can also be evidenced in Vilalta’s and Muggah’s (2016) study in Mexico that found that there
was a very wide spatial variation in crime rates across municipalities in the metropolitan area,
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where Moran's I global spatial coefficients revealed crime rates to be positively spatially
dependent (I = 0.499, p < 0.001). That is, high crime municipalities tend to spatially cluster.
Finally, spatial analysis has shown findings for very specific areas, such as De Souza’s and
Miller’s (2012) study results, which indicate that the drug areas, bars, alleys and windows all
showed profound and statistically significant differences between the two sets of addresses (p <
0.01)—differences that were consistent for the two time periods. Multivariate models suggest
some broadly similar patterns to the bivariate analyses. Alleys also continue to appear important,
and they were statistically significant across the three models, at the p < 0.05 level for the overall
model and the night-time model and p < 0.1 level for daytime/evening.
In a chapter of their contribution to the Oxford Crime and Public Policy Handbook (Wilson and
Petersilia [Eds.] 2001), regarding the study of crime from an international perspective, Pridemore
and Lynch argue that "simple comparisons often fail to control for differences of culture, context
and social structure" (p. 7). Furthermore, they explain that studies of single countries are
"international in nature" if there is a conscious effort to examine whether "something unique and
different about crime in the nation" may exist, or to consider "if relationships found elsewhere
are generalizable to that nation" (p. 8).
Examining the social ecology of homicide in Toronto, Canada, Thompson and Gartner
(2014) used OLS and negative binomial regression with and without a spatial lag to analyze the
structural correlates in 140 neighborhoods between 1988 and 2003. They found that some of the
factors studied in US cities had the opposite relationship in Toronto. For example, the higher the
proportion of recent immigrants in the neighborhood, the higher the homicide rates were.
Consistent with research findings in United States cities, higher levels of economic disadvantage,
higher proportions of youth and greater residential instability had a positive correlation with
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higher homicide rates. But not all indicators were in line with US city-based studies; hence, the
authors partially support “the notion of invariance” in ecological covariates of homicide and
warn about the need to be cautious when adapting US-based research to other contexts, even
within a country that is not only a neighbor but also Anglophone. However, the use of the spatial
lag was not tested for robustness with residual analysis.
It is relevant to highlight that although Canada is not a developing country, and a city like
Toronto can be considered similar to other major cities in the United States, the results in the
direction of some of the correlates are not the same. The authors emphasize this observation and
argue that the notion of "invariance and stability" may hold some factors across nations.
Interestingly, their research supports the idea that, using their index of concentrated
disadvantage, this disadvantage strongly correlates with homicides. The study accounts for
spatial autocorrelation, adding a spatial lag resulting from a Moran's I test, but fails to check
whether spatial autocorrelation has been controlled to enhance the accuracy of their regression
models.
Other approaches to the spatial element exist. In a test of routine activities theory and
temperature aggression theory in Recife, Brazil, Pereira et al. (2016) used census tracts as the
unit of analysis and a methodology known as spatial point pattern (Andresen 2009). This test can
analyze the spatial similarity in the dataset between different conditions offering a similarity
index (S-index). However, the research focuses on weather, day of the week, and time
(day/night) of the day to explore patterns. It is noteworthy for using the methodology of the
spatial point pattern developed by Andresen (2009).
Cracolici and Uberti (2009) offer a spatial econometrics analysis of Italian provinces.
Using Exploratory Spatial Data Analysis or ESDA (Anselin 1999), they explored four types of
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crime—homicides, thefts, fraud, and "squeezes" or shake-downs by organized crime groups.
Croacioli and Uberti use different weight matrices to measure robustness (similar to this study
with the buffer aggregations) and an extremely atheoretical model based solely on empiricism,
the rational choice idea embedded in classic economics. This has advantages and disadvantages;
one argument in favor is that it allows for more creative generation of proxy indexes to
conceptualize social disadvantage or access to jobs. This work found that of the four types of
crime, homicide is the only type where spatial autocorrelation was significant: "murder remains
the only type highly clustered and most importantly highly spatially dependent using the
different weight matrices." This work uses the 103 traditional regions of Italy and proxies for
regional social and economic indexes like, among others, the number of firms in the service
sector over the total number of firms in the region and the same for industrial firms, which
represent economic structure and the ease of finding a job.
Other research concentrating on the spatial analysis of homicide tends to be more specialized,
but such studies deserve attention to explain the extensive array of methodologies that have been
employed to assess the spatial dependency. Valasik et al. (2017) studies the spatial dimension of
homicides in Los Angeles, California, but mainly to discern differences between gang and nongang related homicides and neighborhood characteristics. Nevertheless, Valasik’s study employs
factor analysis to synthesize multiple related sources of data and create measures for
concentrated disadvantage, as this study also does. Valasik and colleagues control for spatial
autocorrelation and use a queen contiguity first-order matrix, as in this study, as advised by
Anselin (1999, 2002). Regarding the spatial dimension, they found that all homicides are
clustered but that gang-related homicides have stronger patterns of dependence and
concentration.
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Professor Carlos Carcach's seminal work modeling the spatial effects of homicides in
municipalities of El Salvador (2015; 2008) is essential for this study. Carcach’s research and
modeling strategy address the gap in spatial modeling of violent crime at smaller units of
analysis in the Central American northern triangle. Carcach recognizes the importance and
centrality of socio-political instability and democracy, as well as political institutions' strength,
as factors explaining violent crime. However, it argues that although reasonable, it does not
explain or account for variations inside the country, or why, before the 1980s, El Salvador still
had a very high homicide rate. He argues that violent crime in El Salvador (and the region) needs
further research: "Understanding the distribution of homicide and other forms of violence at
different levels of spatial aggregation as a necessary step in order to develop efficient approaches
to the prevention and control of crime" (Carcach, 2015).
Another reason Carcach's research informs this study is the use of the Poisson approach, but
mostly that he advocates for including a spatial element of analysis in many theoretical
approaches to criminological research. The findings of his research (clustered municipalities with
a high level of homicides) are consistent with the evidence supporting that spatial effects are
paramount in explaining homicide variability. Those theoretical characteristics are in themselves
not enough to explain the distribution of homicides.
Furthermore, to enhance the importance of the spatial element in criminological research and
theory testing, Carcach considers that:
From a criminological perspective, the latent spatial variables may help in accounting for
unmeasured differences in individual routine-activities (Cohen and Felson 1979), social
disorganization (Bursik and Grasmick 1993), the physical environment and the
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opportunity structure for crime within local areas (Brantingham and Brantingham 1995;
Clarke 1995). (Carcach 2015, p. 3)

In an analysis of homicides in Ciudad Juarez, Mexico, Vilalta and Muggah (2014) use a wealth
of data from the Federal Electoral Institute (IFE) and the Federal Police to find risk and
protective factors for homicides at the police district level using the social disorganization
framework. They presented potential explanations both inside and outside social disorganization
theory, and they conclude that to be useful in specific countries and cities, SDT may need
adaptation along with more context-related conceptualizations and measurements of the theory’s
classic indicators and tenets. They found partial support for social disorganization correlating
with homicidal violence, but they also uncovered some unexpected relationships. For example,
occupied homes with no water, vacant housing, and a population born in another Mexican state
had a positive relationship with higher levels of homicide, although average schooling among the
male population and the percentage of the population with more than nine years of schooling
were also correlated. In regard to protective factors (from homicidal violence), they again found
mixed support for SDT. Their results showed a negative relationship with the percentage of the
population that was married and the percentage of the population registered in a federal welfare
program that provides health care access; but they also outlined a ‘protective’ effect from
homicidal violence correlated with housing without cemented floors (proxy for economic
deprivation) and the percentage of the female population ages 6 to 11 not attending school.
In sum, I find that the literature has gaps this work can help to bridge. First, including the spatial
dependence measure and control is not consistent in the methodology employed in empirical
work in Central America or Latin America in general. Second, the unit of analysis is not at the
50

smallest level possible. It is usually at the municipal level. This work uses cross-sectional data
and that is a limitation, but it compensates by going further to a smaller geographic unit to study
the spatial correlates of homicides in Guatemala.

Theoretical Integration

In the previous subsections, literature is organized across the revision of crime studies in Latin
America, homicides, and spatial analyses of crime. This section summarizes those studies on the
integration of social disorganization and opportunity theories and adds other work that has not
been cited yet.
The integration of theoretical approaches as a body of work across the past two decades is
extensive, especially in developed countries, but has not been extended as much to the Latin
American context. However, the gap is slowly starting to close. As some eminent criminologists
have argued for a long time, integrating theoretical approaches and their empirical testing is a
significant move forward in the criminological field and the sociology of crime. Robert Agnew
(2011) devoted a volume to reflect on integrating different theoretical assumptions and the
importance for the area in his book Toward a Unified Criminology. Likewise, in an essay
published after their book The Criminology of Place (Weisburd et al. 2012), David Weisburd,
Elizabeth Groff, and Sue-Ming Yang (2014, p. 500) wrote regarding the use of opportunity
theories and social disorganization to study crime at street segment levels:
We wanted our study to be theoretically informed, so we began by identifying the key
theoretical perspectives that have been identified earlier by scholars to understand crime
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at place. Opportunity theories including routine activities theory (Cohen and Felson
1979), situational prevention (Clarke 1980, 1983), and crime pattern theory (Brantingham
and Brantingham 1984, 1981 [1991]) have been seen by most of those who study micro
geographic units as the key factors explaining crime patterns. But we also thought that it
is important to consider the relevance of social disorganization theories (Bursik and
Grasmick 1993; Sampson 2012; Sampson, Raudenbush, and Earls 1997; Shaw and
McKay 1942), which have been dominant in understanding crime in studies of
neighborhoods and communities. (p. 500)
Weisburd (2012) also comments on the importance of integrating social disorganization theory in
the study of crime and place and the implications for prevention in a policy essay and speech at
the American Society of Criminology when he stated the necessity of “bringing social context
into the equation” (p. 317) in the study of micro places and the prevention of crime.
Regarding empirical findings, Weisburd et al. (2012) found that street segments also function as
micro-communities, hence applying principles of social disorganization at pair with crime
pattern and routine activities elements, making theoretical sense and finding empirically valid.
Their study acknowledged that social disorganization factors are challenging to measure and
adapt to the study of small units of analysis. More accurate metrics need to be developed to
reflect the mechanism of social disorganization reducing collective efficacy. However, their
extensive study in Seattle shows the value of integrating these perspectives at micro-places,
street segments, and smaller than traditional units of analysis.
Andresen (2006) study of three categories of crime in Vancouver, Canada (automotive theft,
break and enter, and violent crime) at the census tract level with cross-sectional data for 1996.
Using a spatial error regression approach (Anselin 1999, 1995), he found support for
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synthesizing elements of both theories instead of using theories in isolation because of a loss in
predictive power in the spatial error statistical model. One crucial point Andresen made (2006, p.
501) is that “both social disorganization and routine activities variables are measured at the
census tract level. Though not conventional, this method of integration proves to be beneficial in
an empirical study of crime in Vancouver.” The model is more predictive for violent crimes than
for property and auto theft crime indicators.
As mentioned in the previous subsection on spatial analysis of crime, Piza et al. (2017) also
found support for theoretical integration in their study of motor vehicle theft and recovery. Their
study finds an interaction neighborhood effect with the block level of social disorganization
factors like the young male population in the neighborhood.
Jones and Pridemore (2019) offered additional evidence to integrate opportunity theories and
social disorganization while bridging the difficulties of finding appropriate social disorganization
measures at micro-places. Their integration model used a multilevel hierarchical approach with
street segment variables for both theories with a cross-level interaction at the neighborhood level
with variables for social disorganization in Lexington, Kentucky. Their study found evidence
supporting measures of opportunity and social disorganization theories having direct effects on
crime at the smaller unit of analysis with different size magnitudes depending on the crime
category used. The study also found a mediating cross-level influence of neighborhood-level
characteristics on the street segment-level crime.
Jones and Pridemore’s (2019) study signals support of integration of theoretical approaches and
levels of analysis. This is an essential observation because it addresses three other vital studies,
their recommendations for further research, and their respective limitations. One study is the
previously referenced work of Weisburd et al. (2012). This study found evidence supporting the
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integration of opportunity and social disorganization theories at the street segment level and
recommended a robust test and discussion on appropriate measurements of social disorganization
at micro-places. Another research Jones and Pridemore bridge is Wilcox et al. (2003) study
arguing for a multilevel contextual theory that could help accurately integrate approaches.
Wilcox et al. use individual victimization, looking for moderation at the neighborhood level,
without combining the theories at any level. The third study Jones and Pridemore (2019) address
with their approach is the issue of the interaction effects between elements of each theory used
by Smith et al. (2000). The interaction effects between variables were measured only at the block
level.
In Latin America, the integration of theories at small units of analysis is not as developed yet,
with quite a few exceptions. For example, Vilalta and Fondevila (2019) studied a middle/upperclass neighborhood in Mexico City using blocks as the unit of analysis. They found that
correlates of crime incidence related to crime opportunity theories better fit the data and argue
for the use of geographically weighted Poisson regression when using blocks. However, the
authors acknowledged the potential for reduced influence for social disorganization factors in
selecting the city section they used since it includes many gated communities and high-end
residential and commercial buildings.
A different approach by De Souza and Miller (2012) uses a case study of a favela 4 in Belo
Horizonte, Brazil, using matched case-control of 100 addresses with at least a homicide with
another 100 nearby addresses without homicides showed support of situational (opportunity
related factors) as better predictors of homicide. This study is included for two contextual
A ‘favela’ is a Portuguese language term used in Brazil referring to informally urbanized neighborhoods or urban
clusters inside or close to big urban centers, with high levels of concentrated disadvantage, common across Latin
America as the result of rapid and disorganized economic growth in the second half of the XX century.

4
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reasons (pertaining to Latin America). One does not conclude that social disorganization isn’t
predictive and argues for social investment in the favelas on measures and programs that can
foster and enhance collective efficacy. And second, in Latin America, social disorganization
theory is the most common theoretical framework used to analyze crime; this study brings an
opportunity theory approach to the most vulnerable type of urban development with a novel
approach.
Gimenez-Santana et al. (2018) draw on Piza et al. (2017) to explore the integration of theories.
The study used the Risk Terrain Modeling technique to estimate the relative risk for assault,
homicide, and theft in Bogota, Colombia. Aside from covariates of opportunity theories used in
RTM, this study included a “stratum” measure at the micro-level. This is a micro-level category
of income and purchase power level available in Colombia because utilities and services are
prorated according to income in Colombian cities. This allowed for a measure of social
disorganization and micro-level usually unavailable in Latin America. The study finds that
violent crimes (homicide and assault) have a higher risk of occurring in the poorest areas of
Bogota while estimating environmental and opportunity factors.
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CHAPTER 3: Data and Methods
This study uses a combination of data sources. First, it employs data from Geobis.com, a spatial
marketing company located in Miami, Florida, that specializes in Latin American markets. The
data sets are available for sale, and their clients are well-established international companies.
Their website offers interactive tools by subscription as well as spatial marketing intelligence.
Some of their senior staff and founders are engineers that started their careers in US-based GIS
organizations, companies, and IT industries. I appealed to the company's general director for this
study in a documented email exchange, to which he agreed only on the condition that the study
would include a proper citation. The data set I received from Geobis was not tailor-made for this
study. They had listed Villa Nueva and many other cities in Guatemala among the proprietary
datasets they market as products for sale. Their website and the dataset's codebook indicate that
they compile, process, and calculate a set of variables at the block level. Demographic data,
socio-economic information, and consumption data are arranged in GIS-appropriate formats. The
sources are combinations of intensive and constant marketing surveying, official census data, and
field data gathering. The data includes the presence and location of urban infrastructure. Urban
infrastructure is defined as utilities and services like running water, sewage, electricity, but also
official buildings, schools, and parks that indicate the presence and investment of the state in the
community (De Souza and Miller 2012; Colvin et al 2009; Andresen et al 2015 and 2016). This
company is no different from other US-centered marketing companies like InfoGroup that
maintain and update repositories of geographical information for businesses, and these
repositories have been used as valid data sources in the social sciences in general and in
criminological research in particular (Connealy & Piza, 2019; Piza, Caplan, & Kennedy, 2014).
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Another data source was the portal of the municipality of Villa Nueva, listing the addresses of
government buildings, parks, and points of interest. To outline the department of 'cadaster,' I
utilize Google Maps and Google Earth (with many limitations) as tools for remote systematic
social observation, but the penetration of these open sources’ data tools is extremely limited in
the city of Villa Nueva. Besides a few main streets and avenues within the city, few other places
offer "street view." In Villa Nueva, as in many other cities in the region, there is no complete
picture of the urban layout in these mapping interfaces as they exist in industrialized nations.
Nevertheless, the maps were used to explore the city in bird’s-eye view for data quality
checking, revising and adding points of interest, visualizing, and comparing with paper maps
acquired online and received at home. At the end, the use of Google Maps and Google Earth was
minimal, but it served to visualize what I had in the official data from the cadaster office.
Last but not least, seven interviews were conducted with Villa Nuevans on the phone or via
Skype, only in their professional capacities and exclusively to confirm points of interest, develop
a vision of urban daily life, and hear their perception of citizen security and the authorities’
performance. These interviews are not included in statistical models and inferences, but they are
explored as guidance of the validity of the assumption that elements of social disorganization and
routine activities are both factors that are influencing the spatial distribution of lethal violence (
homicides), in Villa Nueva, hence and exploratory subsection about the interviews was
integrated into the study. The interviews were for informational purposes because, among the
study's many limitations (as well as future directions and opportunities to further this research),
this work does not include field data collection of a qualitative nature. However, the interviews
do not compensate for the limitations of the actuarial data or the methods. They served as a
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preliminary exploration of the city and consultation about daily life as communicated by
professionals related somehow to the life of Villa Nueva. 5

Exploration of the interview data
The study includes a small set of interviews for background. Interviews are an appropriate
methodological tool to supplement other data sources that ‘keep the distance’, therefore bridging
that distance gap to bring the researcher closer to the topic and provide a better flow (Rubin and
Rubin 1995). Interviews were conducted through skype or phone during 2019, and then in 2021.
They were conducted in the quality of the professional activity work-related of the interviewees
and avoiding personal details. All connected to Villa Nueva because of their professional
activity 6 but not always responding with Villa Nueva in mind, instead thinking about the whole
country. The interviews explored the opinions of Guatemalans about homicide, criminal
violence, and the gangs (maras) in Villa Nueva specifically and Guatemala, in general, to
understand the city and explore whether the covariates in the model had any similarity. The
interviews were not part of the statistical model, and not all covariates have a resemblance to
what the interviewees mentioned, but many do, and they can be related to social disorganization
theory and opportunity theories.
According to Babbie (2007), the interview questions should be a general plan including the main
topics that need to be researched, but not necessarily a rigid set of questions in the same order or

The interviewee sample consisted of two merchants with businesses in the area, a senior researcher and staff
member of a recognized NGO that monitors and studies violence in Guatemala, a former public safety official in
Villa Nueva, and a representative of the Catholic church in Villa Nueva.
6 The interviewees did’nt seem to be always talking specifically about Villa Nueva.
5
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words. Hence, a script of six questions was prepared for guidance, with open-ended questions,
and in the conversational semi-structured mode, although they were asked in the same order. The
questions to guide the conversations were:
1-What is worrying in your opinion about violence in Villa Nueva and Guatemala?
2-What is your work, and how is it related to the issue of criminal violence?
3-What do you think are the causes of violent crimes like homicide?
4-What is the real danger of gangs?
5-What can be done to disarm and dismantle gangs?
6-What concrete fact do you see related to the violence reflected by homicide statistics?
After this, the answers were analyzed to explore the main themes identified in their answers,
followed by another set of coding to identify implied elements of social disorganization theory
and opportunity theories. A software application called Airtable was used to organize the
comments and translation and add codes for analysis. Given the small set of interviews (N=7), it
was not difficult. Nevertheless, it allowed for a more nuanced breakdown of the comments.
Thirty-three comments/answers were coded and explored to find common themes and
theoretical-related elements. Nine items were missing because the interviewed did not respond to
the item in the script.
The interviews, conducted in Spanish, were translated by the researcher to English. In order to
ensure validity, a native English speaker with a very high level of Spanish as a second language
did a reverse revision of the translation. The same person coded the comments according to the
proposed scheme for inter-reliability coding. The researcher and the second coder matched above
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85% of coding with the same categories for each comment. The coding scheme had two
independent levels or steps to consider: identifying underlying themes in the responses in a nonstructured way. The second step was about grouping those underlying themes into elements
related to the theoretical frameworks of social disorganization and opportunity theories.
The first level of qualitative analysis searched for common themes, and ten categories appear
clearly in the data, of which four relate to the concept of impunity, frequently mentioned by all
respondents. The categorical concepts were:
-Impunity; lack of punishment
-Impunity; corruption
-Impunity; lax and lenient laws
-Impunity; slow judicial process, and lack of resources
-Poverty
-Inequality
-Fear
-Political will (lack of)
-Culture
-Policing (lack of), or bad policing
After identifying the frequent themes, another level of coding aimed to identify whether implied
elements of the theoretical frameworks informing the research were indeed present. The
investigator coded this step in two ways: a direct way of looking for elements of the theory
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directly in the comment; and an indirect way by grouping the underlying themes, when possible,
either as relating to social disorganization theory or related to opportunity theories. Hence, the
response was coded as bolstering one theoretical framework or the other (opportunity and social
disorganization). The researcher established the underlying themes as belonging to one
theoretical school or the other.
If the comment contained an observation about poverty, inequality, fear, culture (change or
influence), repressive and authoritarian policing (bad policing), then that response was coded as
related to social disorganization theory. If the comment or response contained thematic impunity
in any form, lack of governance or political will, and lack of policing, the response was coded as
related to the opportunity theoretical framework.
Before exploring the coding scheme results, it is worthwhile to discuss some of the responses
and comments from the interviews. In many comments, impunity is a common theme, happening
in different stages of society and the criminal justice system. For example, the law enforcement
and public safety officer attributed impunity happening after the police do their job and not as
bad policing even when officers did not do their job. It is possible to infer a critique of courts,
prosecutors, judges (the rest of the criminal justice system) in answer to different questions. The
officer responds that factors influencing homicide rates are related to:
-“the number of cases that are not punished enhances the level of impunity, and the
procedural delay that exists in the country.”
And the impunity is not placed on the police,
-“The homicide rate is related to the fact that there is no fear of ‘repression,’ fear of the
law. If there is no fear of being caught, and when I get caught, there are no
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consequences, what do you think will happen? Furthermore, many police officers live in
‘popular sectors.’ It’s difficult for two uniformed cops, with their name tag on their chest,
to arrive at a place saying, ‘I'm coming to arrest such and such,’ and that person is a
gang member. It’s so easy to know where the officers live, where their mothers, wives,
and children live.”
The officer recognizes something more may be happening but insists on the weakness of the
judiciary and the system:
-“.. and the judicial process slow speed and delays. Our judicial system is vice; it’s too
permissive. Even if they catch you in flagrance if it is your first arrest and is a crime with
a penalty of fewer than five years in prison, you go free. You get all the benefits
possible.”
The member of the clergy does not specify where impunity is happening but states there is a
cultural issue and was one of the few to mention drug trafficking:
-“Culture, it’s the culture of death in our youth. And impunity, the culture of impunity.
-“I have been saying it, the level of impunity in homicide cases in the country is way
above 90%. Our work focus on this”
-“The highest rates of homicides are related to impunity and drug trafficking. This is a
cocktail for violence.”
A businessman concurs with impunity, followed by a social observation:
-“Violence has roots in a profound social disorder and the lack of authority. There is an
influence of corruption in the criminal justice chain. There is a lack of education,
training, and opportunity.”
62

Regarding comments classified in either theoretical frameworks, comments about the easy and
ubiquitous access to guns were coded as opportunity theories-related. Comments about poverty,
“lack of values,” education were classified as social disorganization-related. Moreover,
comments that had, at least in Spanish, an initial conservative and judgmental flavor, were on
most occasions, expressing worries about factors of violence that are also conceptualized in
social disorganization and the researcher realized were not part of a moralistic or judgmental
point of view.
When talking about the real danger of gangs, a businessman said the following about firearms:
-“Fire power, they have a tremendous firepower.”
And a journalist agrees in that,
-“The real power is their armed power. I have seen their weapons; they are
unbelievable, powerful. It is a sleeping power.”
However, the police officer and the journalist find root causes for homicide and violence that
engrain in social disorganization theory:
-“Economic situation. Many kids are deserting the schools.”
-“Fear. People are afraid. I also feel fear by the way, because I’m human. And
what I see a lot can be summarized as a lack of values. I see it every day. That
comes from home. We don’t have a family anymore; a constituted home. Single
mothers, absent fathers, teenage mothers. The problem starts there at infancy,
then follows with poor quality of education.”
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The analysis was done about elements of the guiding questions number 1, 3 and 6. Question
number 2 was used as a prompt to help in the conversation (Rubin and Rubin 1995), and
questions 4 and 5 are about the maras or gangs, an important piece of the ecosystem of criminal
violence in Guatemala. Table 2 summarize the interview items:

Table 2-Interview items

1-What is worrying in your opinion about violence in Villa Nueva and Guatemala?
2-What is your work, and how is it related to the issue of criminal violence?
3-What do you think are the causes of violent crimes like homicide?
4-What is the real danger of gangs?
5-What can be done to disarm and dismantle gangs?
6-What concrete fact do you see related to the violence reflected by homicide statistics?
* denotes an item included for analysis with the coding scheme

*
*

*

Among the seven subjects that conversation was established in their professional quality
questions 1, 2 and 3 allowed to circle back and forth to perceptions of causes and consequences
of the level of homicide and violence in Villa Nueva. It was noteworthy that of all coded
comments an almost equal number of observations related homicides to opportunity or social
disorganization theories, with a count of 10 and 11 respectively. The law enforcement official
marked for opportunity factors in all items, but also for social disorganization in question #3
because of the mention of poverty as a cause of homicides. On the exact mirrored image, the
crime beat journalist score themes of social disorganization in all three items but on question #6
included a mention of impunity as something related to higher homicide events. The researcher
at the NGO touched themes of social disorganization only and the member of the clergy
constantly talked about impunity, included in opportunity theories. Tables 3 and 4 allow a
visualization of the theoretical concepts expressed by each interviewee in the three items:
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Table 3-Summary of concepts expressed for items 1, 3 and 6

Common themes
Impunity; lack of punishment
Impunity; corruption
Impunity; lax and lenient laws
Impunity; slow judicial
process, and lack of resources
Poverty
Inequality
Fear
Political will (lack of)
Culture
Policing (abuse of Civil and
Human Rights)
Policing (lack of)
Theoretical concept
Opportunity theories
Social disorganization

law enforcement
Item Item Item
1
3
6
x
x

journalist
Item Item Item
1
3
6

x
x

researcher NGO
Item Item Item
1
3
6
-

x

x

x

x
x

x
x

x
x

x

x
x

x
x
x
x

-


















-
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Table 4- Summary of concepts expressed for items 1, 3 and 6 (cont.)

Common themes
Impunity; lack of
punishment
Impunity; corruption
Impunity; lax and lenient
laws
Impunity; slow judicial
process, and lack of
resources
Poverty
Inequality
Fear
Political will (lack of)
Culture
Policing (abuse of Civil
and Human Rights)
Policing (lack of)
Theoretical concept
Opportunity theories
Social disorganization

university lecturer
merchant 1
merchant 2
clergy member
Item Item Item Item Item Item Item Item Item Item Item Item
1
3
6
1
3
6
1
3
6
1
3
6
x

-

x

-

-

x

-

-

x

-

-

x

-

-

-

-

x

-

-

-

-

-

-

-

x

x
x

x

-

x



-

-

-

x




-




x

x

x

x
x
x
 





Dependent variable and unit of analysis and observations
Before fully discussing the methods, it is important to describe the dependent and independent
variables, origins of the data, and sources of errors and limitations.
I analyze mainly secondary data, with data collected by entities that are distinct and external to
the researcher. This approach is used frequently in criminal justice and criminological research
(Boslaugh 2007; Keck et al. 2006). The secondary data analysis uses existing data, collected and
compiled by third parties for the purposes of a previous study, for policy formulation, for
commercial purposes, and/or as mandated by law to governmental and non-governmental
66

institutions, which is the case in point. Secondary data analysis re-purposes these data for a new
or complementary research interest (Szabo & Stang 1997).
The dependent variable (DV) is, then, homicide events that occurred in Villa Nueva in the years
2015 and 2016. The only years with full georeferenced homicide event data provided by the
Municipality of Villa Nueva to the researcher. They were aggregated as counts (integers equal to
or greater than 0) at the cadaster or natural block level, as defined by the municipality, using
three different length buffers of a 20, 50 and 80-meter radius from the point where the municipal
authorities recorded the homicide. For additional robustness checks, homicides were also added
to the block or the closest block in another version of DV aggregation. Homicides were then
aggregated to the map of Villa Nueva using commercial and open-access GIS applications,
mainly the open-source applications Qgis and GeoDa. The different buffers used around each
event are testing the robustness of the model by exploring whether the direction and statistical
significance exist at the different aggregation levels. Furthermore is a measure to reduce noise in
the geocoding of the data by municipal authorities. This is because the location of the homicide
(latitude and longitude coordinates) was provided by the department of public safety of the
municipality. The geolocation is based on the address reported by police officers. There is no
suspicion of major errors, but this work is prone to mistakes, for which I aggregate the event in
this way to reduce potential noise.
I use the official city map of Villa Nueva, divided by official cadaster blocks (N=3,821). The
cadaster blocks are not only the basis of the city’s official division, they also follow the natural
evolution of urban development. The block sizes tend to be smaller and closer to a rectangle near
the center, while in the periphery they can be more irregular, sometimes in a trapezoid shape and
bigger in territory.
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I call them blocks, but this is not to be understood in the same way as in an American city like
Chicago or New York. In Howard Becker’s book “What About Mozart? What About Murder?:
Reasoning from Cases” (2014), he provides an anecdote and later an explanation that describes
why blocks are not the same everywhere. He speaks about Paris, and although not for the same
historical reason and with the cities having been plotted centuries apart, many cities in Latin
American urban peripheries do follow a similar process of unplanned urbanization and
development. Becker tells a story:
Years ago, an American sociologist visiting Paris for the first time asked me and my
friend Henri Peretz how many ‘blocks’ we were, at the moment, from someplace he
wanted to go. We explained that Paris didn’t really have ‘blocks,’ not the way he
understood that idea from American cities. (p. 23)
And a few pages later he explains:
Like most cities in long-urbanized parts of the world (and thus very different from the
North American cities I know well and on which so much urban theorizing has been
based), Paris antedates the development of modern, ‘rational’ methods of laying cities
out. Its street patterns result instead from incremental growth: the gradual incorporation
of small adjacent hamlets—each with its own pattern of streets, with different names,
often not running in quite the same directions, depending on local geography and the
choices early settlers made—into larger agglomerations. (p. 25-26)
The blocks of Villa Nueva, then, are the observations that define the unit of analysis.
Additionally, the conglomerate of these blocks, or parcels, forms Villa Nueva’s geographical
boundaries in their entirety.
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I obtained homicide events already geocoded from the public safety department of the
Municipality of Villa Nueva, recorded and georeferenced from notifications by a member or
members of the public. This could be a call or notification by the local emergency system
designed, maintained and implemented by six municipalities around Guatemala City, grouped
into a strategic governance association called “Mancomunidad Gran Ciudad del Sur.” The cities
of Villa Nueva, Mixco, Amatitlan, Santa Catarina Pinula, Villa Canales and San Miguel Petapa
operate and maintain a system called “seguridad para nuestra comunidad.” This system allows
citizens to report crimes by SMS (text messages), internet and phone, coordinating with the
national police but with local control by the municipalities. The municipality of Villa Nueva uses
this system, among other things, to dispatch public safety officers to verify and sometimes even
collaborate (by providing transportation to police officers, for example) on these notifications.
The data is assigned, revised and followed up with the police (PNC) before being uploaded to a
portal at spnc.gt that serves as a depository of public safety statistics. Villa Nueva’s municipal
data collection allegedly went through a quality check process with their embedded partners at
the National Civil Police (PNC), and when possible, by the National Attorney’s office (MP).
Nevertheless, for further assurance, I later performed a quality check against several sources,
since this was the most important count data, given the nature of the research questions of this
study. The counts were checked against several other sources: published data by local NGOs, the
International Homicide Monitor database maintained by the Igarape Institute of Brazil for the
city counts, and the official data from the National Institute of Statistics (INE) by neighborhood
(comunas).
A complex situation with homicide data exists in Guatemala (Dudley et al., 2016). The PNC
records data from the scene of the crime, the National Forensic Institute (INACIF) records it
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from autopsies, and the National Attorney’s Office (Ministerio Publico or MP) records it from
the judicial investigation. The National Institute of Statistics (INE) then compiles and organizes
this information following international standards of epidemiology and health. Because of this,
there are discrepancies like under-coverage or over-coverage that create sources of error
(Capellan 2016). These sources of error are usually a consequence of their methods and goals
(Dudley et al., 2016) and not of political manipulation. For example, the PNC tends to
underreport because their data records from the scene of the crime include wounded persons that
may later pass away while receiving medical treatment in the hospital, while INACIF may
overreport by including data on suicides and accidents in their statistics. In principle the MP has
the best data available regarding event details; however, due to the high number of homicides
that are not resolved (>90%), it does not publish or allow others to access the data.
For comparison purposes, homicide data are the hardest to “hide,’ but at the same time it is not
only in undeveloped countries where official sources of data have errors. This is not uncommon
in homicide research in developed countries. For example, in the United States, the FBI’s
supplementary homicide report (the main source of official homicide statistics) has important
limitations (Capellan 2016, p. 50); nevertheless, much research takes the FBI’s SHR statistics as
a base, then triangulates and checks with other sources to improve the statistical quality.
The INE, then, is a good source for homicide count data checks, as it compiles data from the
police (PNC), the National Attorney (MP) and the National Forensic Institute (INACIF), then
triangulates the information from the National Registry of Persons (RENAP), which certifies
deaths and disaggregates among homicides, suicides and accidents.
The dependent variable is homicide events, georeferenced with X and Y coordinates for
longitude and latitude. These data points were obtained from established governmental
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institutions, in this case the Municipality of Villa Nueva’s department of public safety, which
were reviewed using quality checks and triangulations with other sources, as explained above.
However, I do rely on the accuracy of the municipal data georeferencing and have no way to
assess the quality at a point level, but I have no reason to doubt it either. The exact point location
of each crime scene has little potential for bias, since I am interested in the block level as my
observation unit, and I cannot imagine the incentive the municipal officers recording the event
would have to falsify a homicide event’s location when anyone could easily confirm it through
journalistic accounts. In addition, it is not entirely necessary to mark a homicide event’s exact
location at the point level. This is the reason I also decided to use the buffer method to join the
blocks spatially, aside from systematically checking the counts with multiple sources. The
number of homicide events is correct and matches several other sources, from the NGO, open
journalistic sources and academic research institutes to national government offices.

Table 5- Extract of raw homicide data obtained from the Municipality of Villa Nueva (N=467)

Validity and Reliability
Although I performed quality checks, it is possible that there are errors. A type of error bias
commonly known as under-coverage or over-coverage, which is common in survey methods
(Capellan 2016), helps to describe a similar potential for error when using secondary data. As
opposed to my previous assessment above that no perverse incentives exist for data manipulation
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in the georeferencing aspect, assuming a lack of perverse incentives to underreport homicide
events is not adequate. Because the municipal government compiles and collects the data,
incentives to underreport—and by that producing under-coverage—cannot be discarded. The
possibility of political incentives to avoid reporting events as homicides in the official data is
feasible. That is why, after obtaining the data, I relied on a cross-referencing process to assess
the data quality and the counts with data sources of different origin, mentioned above. While I
cannot guarantee that my time period of homicide data includes every single homicide, the
dataset in this research is very close to the universe of cases, and allegedly the most accurate at
the moment.
Validity also merits a reflection. Validity refers to the accuracy of a measure (Chambliss &
Schutt 2016). In this case, it is marked valid if the event fits the conceptualized definition of
homicide by the Guatemalan central government’s authorities. Because the INE’s data on
homicide triangulates forensic, police, civil registry and the National Attorney’s Office
information, and the counts of the municipality match the INE’s data, the validity measure is
strong. The counts also match the data published by Guatemala’s NGOs and the Igarape Institute
of Brazil.

Independent variables
The independent variables and controls are multi-sourced, compiled and—in some cases—
transformed or synthesized to simplify the models and seek accuracy. This research departs from
macro or meso units (e.g., counties and neighborhoods) traditionally used in crime geography
studies, and follows the “criminology of place” idea, to study crime at the smallest geographic
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unit possible (Weisburd et al. 2012, p. 41). Furthermore, it also attempts to integrate elements of
environmental and opportunity theories with social disorganization elements at the block level.
I researched, obtained, compiled and harmonized structures in the city (what Crime Pattern
theory refers as crime generators and crime attractors [Bratingham & Bratingham 2008]), and
more specifically what the literature calls ‘nodes’ (Hiropoulos & Porter 2014; Bratingham &
Bratingham 2008); as well as socio-economic and demographic indicators from multiple sources
(Guatemala Census Office, private GIS and geographic marketing companies [GeoBis],
GoogleMaps, StreetMap, and the municipal office of Villa Nueva’s cadaster (land registry).
Some of the most important variables about expenses and income came from a business
intelligence and marketing ﬁrm based in Miami, Florida. It was also able to provide point-level
data of multiple city features like ATMs, bank branches, garages, types of roads, and other
features during the year 2017. I also obtained data from the cadaster and property registry
departments, as well as the census.

Operationalization of independent variables
First, I use a series of preliminary exploratory factor analyses to synthesize and summarize
similar variables. Escobar (2012) used this technique in a study of social disorganization factors
and homicide in Bogotá, Colombia. This will help in synthesizing our set of independent
variables so that we can define the constructs more in line with the literature that has measured
social disorganization. This is expected when employing constructs of concentrated
disadvantage, basic public services, and ethnic and cultural heterogeneity. These factors become
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a composite to use in the analysis. It has the disadvantage of becoming harder to interpret, but it
helps us avoid issues of multicollinearity and overloading the model.
The tables 6 and 7 show bi-variate correlation estimates among the independent variables:

Table 6- Bivariate correlation estimates among independent variables
Households

Purchase
Parity
Power

No
utilities

Municipal
Zone

Sport
venue

Religion

Restaurant

1

Households
Purchase Parity
Power

0.3664*

No utilities

0.8685*

0.3245*

Municipal Zone

0.2401*

0.6135*

1

0.2138*

-0.0099

Religion

0.0148

0.0053

0.0017

0.0233

Restaurant

-0.0158

-0.0266

-0.0104

-0.0252

Higher Ed

-0.0016

0.0093

0.007

0.0054

School

0.0203

0.0186

0.0207

0.0204

0.1321*

0.191*

-0.0027

Factories

0.0232

-0.018

0.0163

0.0199

0.1681*

0.1051*

-0.0019

-0.0297

0.0315

0.0166

-0.006

-0.0029

0.0382*

-0.0135

1

Sport venue

Garage

-0.0567 *

1

0.0366*

1
0.1747*

1

-0.0036
-0.0015

-0.0018

1

-0.0008

-0.0006

Construction

-0.0077

-0.0125

-0.0014

-0.0115

-0.0022

-0.0011

Government/Public

0.0015

0.0173

0.0081

0.0108

0

0

Pharmacy/Hospital

-0.0139

-0.0287

-0.0054

-0.0168

0.0005

0.0002

Cash/commercia
Income/expense
index

-0.0193
0.3762*

-0.0651*
0.9983*

-0.0144
0.3376*

-0.0315*

0.1189*

0.0009

0.6132*

-0.057*

0.0063

0.0839*
-0.0009
0.3336*
0.0002
0.1674*
-0.0262
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Table 7- Bivariate correlation estimates among independent variables (cont.)
Higher
Ed
Higher Ed
School
Factories

School

Garage

Construction

Government/Public

Pharmacy/Hospital

Cash/commercial

Income/expense
index

1
0.0012
0.0008

1
0.038

Garage

-0.001

Construction

0.0004

0.0046
0.0017

Government/Public

0

Pharmacy/Hospital
Cash/commercia
Income/expense
index

Factories

1
-0.0032

1

-0.0012

0.0014

1

0

0

0

0

1

0.0001

0.0003

0.0002

0.0003

0.0001

0

0.0011

0.0261

0.0093

0.0184

0.0406*
-0.0172

0.0137
0.0292

0.0472*
-0.0122

0.0344*

1
0.223*

0.0187

1
-0.0299

-0.0652*

1

Spatial diffusion measure (spatial lag): a spatial lag was created to control for the spatial aspect
of the homicides’ locations. We first rejected the null hypothesis of complete spatial randomness
among homicides (CSR) in the homicide data before aggregating it at the block level. This
methodology is increasingly being used in social sciences because it allows us to understand and
account for the social issue of the factors’ proximity influence (Anselin 1999). The neighborhood
diffusion effect is the assumption that the probability of a homicide count happening in a block i
is influenced by the presence or absence of a homicide in the neighboring blocks (Capellan 2016;
Darmofal 2015), weighted by block proximity using a weight matrix defined by the queen
contiguity method (Darmofal 2015). To create the spatial lag, I first defined a spatial weight
matrix. The spatial weight is a function of geographic distance, assigning a higher influence to
polygons (blocks) closer in space than those further away. There are several ways to define
spatial weights, queen contiguity being among the simplest ones and one more frequently used in
the social sciences (Capellan 2016; Darmofal 2015). The weight matrix I used defined first order
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neighbors based on the centroid of each block. Finally, I calculated a spatial lag, allowing me to
account for the spatial proximity of the homicide count at the block level, identifying homicide
clusters and areas without them. The spatial lag becomes a value for each block that estimates
the weight of the distance between blocks on the homicide count with each block and every other
block. A spatial lag is an indicator or measure of relative distance between observations, using a
predefined and theoretically supported weight matrix, assuming that dependencies exist among
the observations of the dependent variable (Darmofal 2015; Anselin 1999). Each observation is
measured in inverse distance to its neighbors. The underlying idea is that with a spatial lag, the
confirmed spatial autocorrelation can be controlled for, and therefore, the effect of other
covariates and controls can be assessed without spatial dependence influencing them. This
allows us to reduce the error so it is indistinguishable from random noise, which means that
spatial autocorrelation has been controlled for.
Environmental and Crime Pattern Theory indicators: an important component of this study is
theoretically grounded on environmental approaches to crime, and more specifically to crime
pattern theory (CPT). CPT and other elements of the environmental approaches are compatible
with crime research explaining the spatial distribution of crime. Bratingham and Bratingham
(1982) hypothesized that crime does not occur randomly or uniformly in time or space.
Fundamental to this explanation of crime is the notion that certain places can be crime generators
and crime attractors (Bratingham & Bratingham 2008, 1982; Hiropoulos & Porter 2014). These
become ‘nodes’ or centers of offender activity, given the opportunity they offer.
In an attempt to establish this context, this research compiled and operationalized a series of
‘nodes’ relevant in the literature and worthy of exploring with this level of granularity in the
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data. At the block level, I added the count of the following items that could serve as crime
attractors:
● a composite of schools and sports venues (primary, middle and secondary) and higher
education (vocational and technical) with sports fields and venues of public access, as
they can function as crime generators by concentrating a large amount of young people
for reasons not related to criminal motivation;
● a commercial/bank composite extracted by analyzing the block’s presence of ATMs,
banks branches, malls, supermarkets, small commercial clusters and open municipal
markets, as they are crime attractors because these places are locations with considerable
amounts of cash;
● a pharmacy/hospital composite extracted by analyzing the presence of pharmacies,
emergency dispensaries, and hospitals in the block;
● a government/public office composite extracted by analyzing the presence of police
stations, fire stations, and public offices of the municipality and of the central
government in the block.
In addition, certain venues or places of interest were used as controls, but not combined in
composites of any kind, for operational reasons and research curiosity. These included the
block’s presence of churches or temples of any denomination, restaurants or bars, factories or
industrial shops, auto repair garages and auto parts stores, and major construction in the block.
Last, I included the legal zoning defined by the municipality for each block, which incorporated
the commercial, residential, recreational or mixed categories.
Social disorganization and economic deprivation covariates: although this research does not
include the equivalents to all the same theoretical components of the factors affecting crime at
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the neighborhood level, it has several of them and others that serve as proxies. Shaw & McKay
(1942) argued that the level of community cohesion or disorganization is a function of the
economic and social structure, and the level of cohesion in the community is what gives the
ability to establish and instill enforcement of its norms, values and rules. Economic deprivation
has been consistently associated with high rates of homicide violence (Pridemore 2011 and 2002;
Capellan 2018; Bursik & Grasmik 1993). In line with these theoretical frameworks, I use the
mean of purchase parity power (PPP) at the block level, the mean of income per capita at the
block level, and a composite extracted by undertaking a principal components analysis of mean
of monthly expenses per capita on food, rent or mortgage, health, education, transportation,
alcohol, clothing and cultural acts in the block. Also, a proxy measure of poverty is controlled
through the number of households per block with no utilities (lacking basic services). Last, I
added the number of households and the female population per block as control variables.
Table 8 summarize the variables in the models:
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Table 8- Variables in the model
Table of variables

Dependent Variable

Demographic and urban ecology

Measurement/ Operationalization
Homicides buffer 20 meters Count of events per block added if
the block is in a 20 meter radius of
the homicide
Homicides buffer 50 meters Count of events per block added if
the block is in a 50 meter radius of
the homicide
Homicides buffer 80 meters Count of events per block added if
the block is in a 80 meter radius of
the homicide
Households
No utilities
Female
Municipal Zone

Economic determinants

Purchase Parity Power

Expenses

Income
Opportunity context and urban
infrastructure
Religion
Restaurant
Industry
Auto-Repair

number of households in the block
Number of households not
receiving or not connected to
sewage or electric grid
Female population in the block
Legal categories determining
zoning of each block: commercial,
residential, mixed, recreational
Mean of household Parity Purchase
Power per month (USD) in the
block. The PPP is a measure
compare purchase power of one US
dollar in different locations.
Composite of expenses extracted by
Principal Components Anlysis of
mean of the monthly expenses percapita in the block of: food; rent;
mortgage; health; education;
transportation; drinks; cultural acts;
and clothing
Mean of income per capita (in 2017
USD)
Presence of church or temple
Presence of restaurants or bars
Presence of factories or industrial
shops
Presence of car mechanic, sale, sale
of parts, etc
79

Construction
Government/Public

Pharmacy/Hospital

Commercial/Bank

School/Sport

Diffusion

Spatial Lag

Presence of lots in major
construction (2015)
Composite extracted by Principal
Components Analysis of the
presence of police stations; fire
stations; public offices of the
municipal government and the
national government in the block
Composite extracted by Principal
Components Analysis of the
presence of pharmacies, emergency
dispensaries and hospital in the
block
Composite extracted by Principal
Components Analysis of presence
in the block of ATMs, bank
branches, supermarkets, malls or
commercial clusters and open
municipal markets
Composite of public and private
schools, sports venues, fields and
courts of public access and higher
education (technical, vocational and
superior) in the block
mean of homicide counts in QueenContiguity block-centroids
neighbors

Analytical approach
ESDA
The exploration of homicides in Villa Nueva will start using Exploratory Spatial Data Analysis
or ESDA (Anselin 1999). ESDA is a set of techniques to explore, describe and assess spatial
distributions of available data. I use ESDA to confirm the assumption that there is no spatial
randomness in the homicide distribution between one block and its neighbors, as well as identify
clusters and spaces with no spatial relationship between blocks. I then use ESDA again to see if
the spatial dependence relation has been controlled for by analyzing the residuals.

80

I also complement the spatial autocorrelation indicators prescribed in the ESDA methodology—
Moran’s I and Local Moran’s I indicators (Anselin 1999)—with a Ripley’s K test of the
homicide at the point level in complete spatial randomness (Darmofal 2015; Capellan 2016).
Ripley’s K-function is similar to Moran’s I, but was performed as a robustness confirmation of
spatial autocorrelation. I use a Ripley’s K-function to identify significant spatial clusters of
homicides at the coordinate (point) level. This technique compares the observed K-value of each
data point to the expected values under complete spatial randomness (CSR).

Model description
After aggregating the homicide points at the block level, I run a Poisson regression model
introducing covariates and controls in three steps to assess the model’s explanatory power.
Because the mean and variance are almost the same in the block-level homicide counts, and
because the dependent variable is the count of homicides per block, it is possible to conclude that
the data is appropriate for Poisson regression modeling, as it has a Poisson distribution.
In order to assess the fitness of the data for Poisson regression I explored the dependent variable
of the final model first. A histogram and descriptive statistics (figures 2 and 3) help visualize
whether the data mean and standard deviation is over dispersed.

Figure 2- Descriptive statistics of dependent variable
Variable |

Obs

Mean

Std. Dev.

Min

Max

-------------+--------------------------------------------------------buffer20 |

3,821

.2886679

.7443679

0

10
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Figure 3- Histogram of dependent variable
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As can be seen in Figure 3, the descriptive tools don’t allow for a definitive interpretation, but
the mean and standard deviations being less than one unit difference already hints that Poisson
regression analysis can be appropriate. A goodness-of-fit chi-squared test was performed in Stata
using the estat gof command for each step of the analysis until reaching the final model.
The results show is not a statistically significant indicator. If the test had been statistically
significant, it would indicate that the data do not fit the Poisson model well and a negative
binomial regression would have been more appropriate to account for over dispersion in the data.
Although a post analysis test, the test is presented here for clarity only for the full and final
model:
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Figure 4- Goodness-of-fit test for Poisson distribution of dependent variable
Deviance goodness-of-fit =
Prob > chi2(3803)

=

2782.032
1.0000

The chi-square statistic of 1.00 in Figure 4, indicates that Poisson regression is the right approach
to fit the model since the data is not over dispersed.
I employ a Poisson regression methodology to investigate the relationship between socioeconomic, demographic, and urban services’ presence at the block level with the occurrence
(event counts) of homicides. A Poisson regression models the logarithmic coefficient of the
expected count as a function of the predictor variables (Gelfand & Dalal 1990).
The variable explored is a discrete count variable that follows a Poisson distribution, where
counts are not high in number and are positive integers, and the observation time periods are
equal in length. This means that the homicide count is not over-dispersed and is not zeroinflated. Thus, Poisson regression is appropriate for dependent variables that are counts. It is a
type of regression modeling considered to be in the generalized linear models (GLM) family, and
it is sometimes called log-linear regression (Agresti 2018). Poisson regression is particularly
appropriate for counts using integers equal to or greater than zero. Count data may be confused
with continuous data, but researchers must be aware that this is not the case. Counts have the
particularities of looking like continuous numeric data, but also resembling certain “categories”
(not being exactly categorical data). Poisson modeling, then, allows us to regress the DV counts
and ‘predict’ the count’s expected log difference in the outcome for each unit increase in the
predictor or independent variable, holding all others in the model variables constant (Lord et al.
2013; Levine 2015).
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Data management and cleaning: aggregating of the dependent variable to each block

As mentioned in the dependent variable data section, the city is divided by official cadaster
blocks (N=3821), each one having a homicide count equal to or greater than zero. Homicide
events and locations were collected from Villa Nueva’s public safety department, and the data
was quality checked with neighborhood-level counts by the National Police, open sources and
the General Attorney’s office. Socio-economic and demographic indicators were compiled from
multiple sources: the Guatemala Census Office, Esri, GeoBis, and the municipal office of the
cadaster (land registry). GoogleMaps, StreetMap, initially planned to be used, weren’t useful
because none of these sources cover street views for most of the city. The use of these tools was
limited to a visualization of the city and not included in the data collection process.

The homicides were aggregated to the block in three different forms using a buffer from the
homicide to radii of 20 meters, 50 meters and 80 meters. This method is supported in the
literature. For example, Weisburd et al. (2012) has used the buffer of crime events to street
segments to reduce the error and the noise of giving more importance to one street segment than
any other, which could also influence the outcome probability. Furthermore, it makes sense to do
this, as the latitude and longitude recorded by the municipality correspond to the event’s location
and victim, and it also shows a certain degree of discretion from the agents in reporting the
location when registering a homicide. The buffers should be applied following a certain logic
that takes into account street width, average block size and other factors. Thus, I constructed the
three buffers to explore if the predictors’ direction and significance were sustained when using
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each aggregation. The final model was the 20-meter radius buffer aggregation. As will be
explained in the report of the results, the other buffers sustained the same variables’ direction and
significance with the homicide count per block, hence the value of doing this for robustness. As
stated before, a spatial lag was calculated and is introduced in the models. With the spatial lag
we control for the assumption of spatial dependency, hence allowing for a better measurement of
the covariates (Darmofal 2015; Anselin 1999.)

Robustness confirmation of having reduced the spatial diffusion effect by analyzing
regression residuals

Before and after introducing the spatial lag in the final model (in each iteration or buffer of the
dependent variable), I used the ESDA techniques to assess the autocorrelation’s significance
level. Using a Local Moran’s I indicator and a pseudo P-value on the residuals of the regression,
I assessed that the spatial autocorrelation was no longer significant after including the spatial lag
in the regression equation. The fact that the Moran’s I test on the final regression equation’s
residuals was not statistically significant indicates that the spatial dependence has been
controlled for, and therefore, the other factors, covariates and controls can be interpreted without
spatial proximity distorting them.
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CHAPTER 4: Analysis

Exploratory Spatial Data Analysis (ESDA)

Although later, I use the Moran’s I function d to analyze spatial clustering of homicide counts at
a block-level, I first use Ripley’s K-function to identify significant spatial clusters of homicides
at a coordinate (point) level. Ripley’s K-function is appropriate to explore point patterns over a
range of distances. This technique compares the observed k-value of each data point to the
expected values under complete spatial randomness (CSR). Figure 5 shows a difference between
the observed k-value (red) line and the expected k-value (blue) line, the latter under CSR. The
expected k-value line overlapping the confidence envelope parameter indicates the clustering of
homicides in space. This is consistent with the perimeter maps of the city of Villa Nueva and the
homicide locations at a point level, shown before.

Figure 5- Ripley's K-Function
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Figures 6, 7 and 8 are map representations of the study setting for an overview of Villa Nueva’s
proximity to Guatemala City and Mixco, to visualize the location of homicides, and a detail map
of the city grid:
Figure 6- Maps of Villa Nueva in relation to Guatemala City

Figure 7- Map of Villa Nueva with homicides represented as points (Map view from Google Maps; data
from Municipality of Villa Nueva)
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Figure 8-Detail of homicide distribution in Villa Nueva, block-level grid
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Correlates of homicides
The figures 9 and 10 represent the independent variables in the analysis over the city map.
Darker colors represent higher numbers or amounts in the indicator, and lighter colors represent
lower figures. In addition, in each map the locations of homicide events are overlapped and
represented with a point.

Figure 9- Multipaneled map of covariates
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Figure 10- Multipaneled map of covariates (cont.)

Multivariate analysis

As laid out before, Poisson regression is a good fit for analyzing count data that has a similar
mean and a standard deviation (Gelfand & Dalal 1990). There are many advantages to the
Poisson approach when the data is a good fit. For example, Poisson modeling has a minimal
value of 0 in the outcome or dependent variable, and it is appropriate when the model tends to be
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skewed and has a right tail; additionally, the estimation by maximum likelihood produces
estimates adapted to the actual data (Lord et.al. 2013).
I employ a Poisson regression methodology to investigate the relationship among socioeconomic, demographic, and urban service presence at the block level with the occurrence
(event-counts) of homicides. A Poisson regression models the logarithmic coefficient of the
expected count as a function of the predictor variables. The variable explored is a discrete count
variable that follows a Poisson distribution; counts are not high in number and are positive
integers, and the observation periods are equal in length. This means that the homicide count is
not over-dispersed and is not zero-inflated. The results of the fitted model show the coefficients
of the homicide event-counts’ relationships with block characteristics and the presence of
different services, as presented in Table 9.
I introduce a first block (Model 1) of independent variables related Social Disorganization like
block infrastructure, legal zoning, population, and the number of households. Then showing
economic indicators per block, Purchase Parity Power, expenses and income. This is followed by
a set of composites (Model 2) measuring whether specific structures or buildings offering
different basic or typical services (banking, education, health) in the unit of analysis are present.
These measures relate to environmental and opportunity theories. Last, the fitted model (Model
3), integrate all measures and controls of both criminological theoretical schools at block level.
All steps introduce a spatial lag to account for the proximity of neighboring blocks and their
characteristics, controlling for spatial dependence in order to reduce the noise of spatial
dependence regarding if and how such block-level characteristics and urban infrastructures are
associated with the homicide counts in that block.
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Models
Model 1 regression results in Table 9 present the estimated predicted effect number of
households, number of dwellings with no access to basic utilities, the female population in the
block, and a composite of the block’s legal zoning as of 2017. Results show that at p <0.001, for
one unit increase in household quantity in the block, the logs of expected homicide counts would
decrease by 0.1 units while holding the other variables in the model constant. This means,
logically and intuitively, that the presence of households decreases the probability of a homicide
event happening in the block. The “number of dwellings without access to basic utilities” unit
increase would also significantly (p<0.01) predict a decrease by 0.12 logs of expected homicide
counts when holding all other variables constant; this indicates, oddly, that when in the presence
of more dwellings lacking basic services in Villa Nueva, the probability of homicides decreases.
This, however, needs further observation. Also, the legal zoning of a block shows a significant
positive coefficient when comparing blocks not defined (not zoned) to those within a zoning
category as a predictive factor. Holding all other variables constant in the Poisson regression
model, the difference in the logs of expected homicide counts is a 0.04 unit increase higher when
the municipality did not define the block (p<0.01). A similar positive predictive effect for female
(compared to male) population occurs: the difference in the logs of expected homicide counts is
predicted to be 0.05 units higher for females while holding all other variables constant (p<0.001).
In addition, socioeconomic indicators are included. The socio-economic indicator for purchase
parity power (PPP)—an adjusted US dollar construct that allows measuring the relative purchase
power of one USD in different countries compared to the US—is statistically significant
(p<0.05). For each unit increase in PPP, the difference in the logs of expected homicide counts
decreases 0.001 units, hinting that in blocks with higher PPP, there may be a slightly lower
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homicide count. A composite of different expenses calculating the principal component analysis
(PCA) factor shows that for one unit increase in the expense composite, the difference in the logs
of expected homicide counts in the block has an expected decrease of 29.4, holding all other
variables constant. This difference, however, is not statistically significant, making it impossible
to reject the null hypothesis, and therefore, we cannot conclude that any difference is happening
when there is zero unit change in expenses. The income per capita unit increase (1 USD) predicts
a 0.7 increase difference in the logs of expected homicide events holding all variables constant,
but the results did not allow the null hypothesis to be rejected, and therefore, we cannot affirm
that there would be any difference if there were no change in the predictor value in each block.
The model introduces a spatial lag variable to account for the spatial proximity of neighboring
blocks. When the spatial lag is introduced, the analysis of the residuals confirms that spatial
autocorrelation is controlled. The spatial lag is significant (p<0.001), and it has a strong predictor
effect. For every unit increase in the lag value, there is an increase of 1.10 units in the difference
in the logs of expected homicide counts in the block, indicating that proximity to certain blocks
matters. The Pseudo R2 of 0.21 has little interpretation value at this point, but will later serve to
compare whether the subsequent models improve.

Model 2 (Table 9) introduces the block’s presence of services and commercial activity that
suggest environmental criminology factors influencing crime opportunity, like the concentration
of youth, sports activity and education, presence of the State (denoted by a government office or
police station, for example), and certain specified commercial activities. Commercial centers and
banking industries were added in a composite, as well as for government, police and fire stations,
hospitals and public pharmacies, schools and sports spaces allowing public access. The following
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elements were also included: churches and temples, restaurants and bars, industrial buildings and
factories, car repair establishments (garages), and construction sites (2017).
Interestingly, the location of churches, bars and restaurants, construction sites, government
buildings, and hospitals showed no significance, which means that no difference can be
demonstrated, and zero change was observed regarding homicide occurrence when any of these
services or activities are present in the block. However, the presence of commercial and financial
activity (the composite of bank branches, ATMs, malls, supermarkets and open markets) shows
that for every unit increase in presence, a highly significant (p<0.001) increase of 0.04-unit
difference in the logs of expected homicide counts in the block occurs, all other variables held
equal. The same highly significant (p<0.001) relationship happens for the composite of schools
and sports spaces in the city, as for every unit increase in the presence of any of these, there is an
increase in the log difference of expected homicide counts amounting to 0.67 units, holding all
other factors constant. In units of analysis with a presence of industries there is also a statistically
significant positive correlation with homicides (p<0.001), as for every unit increase in the
presence of an industrial structure, there is an increase in the log difference of expected homicide
counts of 0.51. The same happens with garages and auto repair shops for a log difference of 1.26
(p<0.001) in expected homicide counts for an unit increase in the presence of these structures in
the block. In this model we also correct the potential for spatial dependency. When the spatial lag
is introduced, the analysis of the residuals confirms that spatial autocorrelation is controlled. The
spatial lag is significant (p<0.001), and it has a strong predictor effect. For every unit increase in
the lag value, there is an increase of 1.14 units in the difference in the logs of expected homicide
counts in the block, indicating again that proximity to certain blocks matters.
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The Pseudo R2 value of 0.20 offers nothing very concrete or useful for interpretation but
suggests statistical power similarities in the data between the environmental approach of urban
infrastructure and services factors and the Social Disorganization model, notwithstanding a slight
decrease.
Model 3, (Table 9) the full model, integrates both theoretical group of measures of the model 1
and model 2. Model 3 changes the dynamic and significance level of several covariates, and
produces a model with slightly more predictive power. The number of households remains
significant (p<0.001), and the same predicted effect coefficient of 0.10. The predicted effect of
houses with no utilities remains significant at a lower level (p<0.05) with a coefficient of 0.10
which is a slight decrease in predictive effect. The same happens to Municipal Zone regarding
significance level and a slight reduction in the coefficient. Purchase Parity Power and Female
population remained unchanged, but expenses and income, previously not statistically
significant, are now significant (p<0.05), indicating that including covariates that influence
opportunity, expenses and income are factors in the homicide counts. For one unit increase in the
expense composite, the expected difference in the logs of homicide counts in the block has a
decrease of 30.36, holding all other variables constant. The income per capita unit increase (1
USD) predicts a 0.7 increase difference in the logs of expected homicide events holding all
variables constant, in this model being statistically significant at p<0.05 level.
In the integrated model, the presence of churches, restaurants, construction sites, government
buildings and hospitals or health infrastructure remains statistically unrelated to the homicide
count. With industrial buildings and auto repair venues being present in the block, and
Commercial/financial activity and schools/public sports venues, coefficients and statistical
significance remain. The Pseudo R2 value shows further improvement in the model, with the
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spatial lag having a value of 0.22, but offers nothing more concrete or useful for interpretation.
The spatial lag is significant (p<0.001), and it has a strong predictor effect. For every unit
increase in the lag value, there is an increase of 1.10 units in the difference in the logs of
expected homicide counts in the block, indicating again that proximity to certain blocks matters.

Table 9- Poisson regression model of homicide count in the block (20-meter buffer)

VARIABLES
Households
No Utilities
Municipal Zoning
Female pop.
PPP
Expenses
Income
Religious venue
Restaurants
Industry
Auto Repair garage
Construction Site
Government
Medical care
Commercial/Bank

(1)
buffer20
-0.10***
(0.020)
-0.12**
(0.043)
0.04**
(0.014)
0.05***
(0.008)
-0.00*
(0.001)
-29.36
(15.262)
0.67
(0.342)

(2)
buffer20

(3)
buffer20

0.29
(0.252)
-0.07
(0.669)
0.51***
(0.155)
1.26***
(0.320)
-14.04
(1,596.714)
-0.02
(0.029)
-0.02
(0.021)
0.04***
(0.007)

-0.10***
(0.020)
-0.10*
(0.043)
0.03*
(0.014)
0.04***
(0.009)
-0.00*
(0.001)
-30.36*
(15.356)
0.69*
(0.344)
0.01
(0.269)
0.13
(0.661)
0.47**
(0.157)
1.12***
(0.322)
-16.89
(6,770.977)
-0.02
(0.029)
-0.02
(0.022)
0.04***
(0.008)
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School/Sports
Spatial lag homicide
Constant

1.10***
(0.028)
-141.17
(72.227)

Observations
3,821
Pseudo R2
0.21
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05

0.67***
(0.143)
1.14***
(0.027)
-1.89***
(0.040)

0.66***
(0.150)
1.10***
(0.028)
-145.97*
(72.669)

3,821
0.20

3,821
0.22

Robustness Analysis
The issue of spatial dependence remains a problem for the assumptions of Poisson regression
analysis. Bertanha and Moser (2014) investigated whether a geographical dependence affected
the statistical inference from Poisson estimates of count data and concluded that Poisson
estimates are not changed significantly by spatial dependence. Nevertheless, this study tests for
the robustness of the model by conducting a LISA analysis of the residuals of the spatial lag
inclusion in the model.
In order to assure the robustness of the multivariate model, I use a Univariate Local Moran’s I
(Anselin 1995) analysis of spatial autocorrelation over the count of homicides per block,
aggregated using a buffer of 20 meters’ radius from the event, as stated in the methods section.
The same Queen contiguous weight matrix is used to define the spatial diffusion and influence of
neighbors. At the same time, I also analyzed the residuals of the models before and after
introducing the spatial lag to observe whether the spatial autocorrelation was controlled
successfully. Although this is not a central part of the research question, the residual analysis of
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the spatial lag ensures that spatial dependency has been controlled, hence adding a measure of
quality to the robustness checks.
Second and more importantly, I test similar models using homicide counts with buffers of 50 and
80-meter radii to see if directions and significance hold at different aggregation levels.

LISA and residual analysis as robustness measures 7
A local indicator of spatial autocorrelation (LISA) cluster map (Figure 11) of Model 3’s
residuals, described in the section above before introducing the spatial lag, indicates clusters of
blocks. I follow the advice that it is important to be cautious, as Anselin (1995) warns “that a
mechanical application of p-values is to be avoided.” In addition, the purpose of the residual
analysis with and without adding the spatial lag is twofold: one is because is a standard a way to
correct for spatial dependency. This is in itself important in this study because this good practice
is lacking -to the best of my knowledge- in the criminological literature about Latin America.
The other reason, more pertinent, is that the residual analysis provides not only robustness but a
guidance to optimize the aggregation level of the dependent variable.
Therefore, after settling on a Queen contiguous weight matrix of each block’s centroid, at 999
permutations, several core clusters appear, contributing to the spatial autocorrelation outcome. In
Figure 11 we can observe a cluster of high homicide blocks surrounded by similar blocks (highhigh n=227) and low homicide blocks surrounded by similarly low homicide blocks (low-low
7
The purpose of the residual analysis before and after adding the spatial lag is twofold: first is because is a standard
a way to correct for spatial dependency. This is in itself important in this study because this good practice is lacking
-to the best of my knowledge- in the criminological literature about Latin America. The other reason, more
pertinent, is that the residual analysis provides not only robustness but a guidance to optimize the aggregation level
of the dependent variable.
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n=368) showing a significant positive local spatial autocorrelation. However, there are outliers,
as a significant negative spatial autocorrelation is also present with a low-high core cluster
(n=130) indicating blocks with low homicide counts surrounded by blocks with high counts.
Last, ten blocks also contribute significantly to the outcome of spatial autocorrelation being high
homicide counts surrounded by low homicide counts. 3,086 blocks were found not to be
significant in determining spatial autocorrelation. The scatterplot of the Moran’s I local (Figure
12) reflects the same in the four quadrants of the plot. The Moran’s I indicator (0.323) shows that
overall, there is a significant positive spatial relationship associated with the clustering of
homicide counts for blocks in the city, with a Pseudo p-value of 0.001 at 999 permutations,
which is below the significance threshold (Figure 13).

Figure 11- LISA map of residuals before introducing a spatial lag (20 mt buffer)
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Figure 12- Scatterplot of residuals with Moran's I statistic before introducing a spatial lag (20 mt buffer)

Figure 13-Moran’s I and p-value of residual analysis before introducing a spatial lag of homicides (20 mt
buffer)
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After introducing the spatial lag in Model 3, another LISA analysis was performed over this
model’s residuals in order to observe the effects of the spatial autocorrelation. The cluster map
still shows core clusters of associated blocks in Figure 14, and the scatterplot of the Moran’s I
local in Figure 15 reflects the same in the four quadrants of the plot. However, the projected
slope now looks flat and the Moran’s I indicator has been reduced (0.0083), showing that,
overall, there is no longer a significant spatial relationship associated with the clustering of
homicide counts for blocks in the city, as the pseudo p-value of 0.143 at 999 permutations
indicates, because it is decidedly above the significance threshold (Figure 16).
Therefore, introducing the spatial lag effectively controls for spatial autocorrelation. This has
implications of robustness, it shows it is more straightforward and less noisy to interpret the final
model in the discussion section. It means that when controlling for spatial proximity, the
confidence level is higher in discarding the proximity of other blocks with or without homicides
in affecting the block’s characteristics in the expected change in homicide counts. There is not
much of a point in detailing the clusters, knowing that they are not statistically significant and
spatial dependency has been controlled for. This robustness practice, common in the literature on
developing nations, is lacking in Latin America to the best of my knowledge.

Figure 14- LISA map of residuals after introducing a spatial lag (20 mt buffer)
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Figure 15- Scatterplot of residuals with Moran’s I statistic after introducing a spatial lag (20 mt buffer)
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Figure 16- Moran’s I and p-value of residual analysis after introducing a spatial lag (20 mt buffer)

Robustness analysis by repeating the Poisson regression at different aggregation radiuses
of homicide events to the blocks
Another aspect of robustness analysis is to see if the significance and direction of the effects
change when the buffer length changes.
In the first robustness tests I employ the same previous models, although transforming the
dependent variable homicide count by expanding the radius of the buffer from 20 to 50 meters.
Using Poisson regression methodology, I hypothesize that although the coefficient may vary, the
statistical significance and direction of the relationship would remain. The model, as before, also
included a spatial lag of the newly modified dependent variable to account for the spatial
proximity of neighboring blocks.
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In the integrated model of Table 10 we see that almost all block characteristics remain
significant, with the exception of dwellings with no utilities, purchase parity power. The
direction of the significant relationships remains equal. Keeping other variables constant, the
coefficients of each independent variable either remain the same or are reduced, indicating that
for each unit increase in the independent variables, the difference in the logs of expected counts
in the dependent variable homicide counts (buffer 50mts) is smaller than when using the buffer
of a 20-meter radius.
But in the case of this model, the analysis of the residuals before and after showed a reduced
spatial autocorrelation effect. This perhaps is an important indication of robustness in that the
spatial lag in this model (using the 50-meter buffer aggregation), although significant, has a
coefficient that is half the size of the model with the 20-meter aggregation buffer. This makes
sense statistically, supporting and justifying the analytical decision to use the homicide count of
each block using a 20-meter radius buffer for each event.

Table 10- Poisson regression model of homicide count in the block (50-meter buffer)

VARIABLES
Households
No Utilities
Municipal Zoning
Female pop.
PPP
Expenses

(4)
buffer50
-0.09***
(0.016)
-0.03
(0.035)
0.03***
(0.010)
0.04***
(0.007)
-0.00
(0.001)
-24.78*
(10.538)

(5)
buffer50

(6)
buffer50
-0.08***
(0.016)
-0.02
(0.035)
0.03**
(0.010)
0.04***
(0.007)
-0.00
(0.001)
-25.40*
(10.576)
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Income
Religious venue

0.56*
(0.236)

0.61***
(0.011)
-118.94*
(49.870)

0.10
(0.223)
-0.72
(0.656)
0.36**
(0.139)
1.11***
(0.260)
0.02
(1.000)
0.02
(0.024)
-0.03*
(0.015)
0.04***
(0.005)
0.62***
(0.116)
0.62***
(0.010)
-1.27***
(0.029)

0.57*
(0.237)
-0.05
(0.231)
-0.54
(0.644)
0.33*
(0.139)
1.04***
(0.262)
0.07
(1.001)
0.01
(0.024)
-0.03*
(0.016)
0.05***
(0.005)
0.60***
(0.121)
0.61***
(0.011)
-121.95*
(50.050)

3,821
0.27

3,821
0.26

3,821
0.28

Restaurants
Industry
Auto Repair garage
Construction Site
Government
Medical care
Commercial/Bank
School/Sports
Spatial lag homicide
Constant
Observations
Pseudo R2
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05

In order to consider further evidence on the appropriateness of the 20-meter aggregation as
opposed to other aggregation radii, I use Univariate Local Moran’s I (Anselin 1995) again to
explore the spatial autocorrelation using residual analysis from the regression model. As stated in
the methodology section, an identical weight matrix W queen contiguous was used to define the
parameters of spatial diffusion and influence of neighbors. In the residual analysis, the core
clusters are still significant, as opposed to the residual analysis using Moran’s I or LISA on the
model with the 20-meter radius buffer. The significant block clustering according to the residuals
indicates that spatial autocorrelation has not been controlled for. The other independent
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variables, therefore, are harder to interpret in the 50-meter buffer homicide count, since the
relationships in the regression are not clear of spatial dependency between the blocks.
As explained, the residuals of the regression are the difference between the observed and the
expected values of the dependent variable. The Moran’s I scatterplot and the test at 999
permutations show a random pattern, appropriate for a linear model like the Poisson distribution.
The pseudo p-value being significant in the residual LISA analysis clearly shows that
introducing the spatial lag does not control the spatial dependence of the model at this level of
aggregation. Figures 17, 18 and 19 show the results of this robustness exercise.

Figure 17- LISA map of residuals after introducing a spatial lag (50 mt buffer)

Figure 18- Scatterplot of residuals with Moran’s I statistic after introducing a spatial lag (50 mt buffer)
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Figure 19- Moran’s I and p-value of residual analysis after introducing a spatial lag (50 mt buffer)
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A last robustness test was conducted using an outcome of homicide counts aggregated at the
block level using a buffer of an 80-meter radius. Again, the residuals of a full model’s regression
results with this dependent variable were calculated to analyze the potential control of spatial
dependence after introducing the spatial lag. The regression results on Table 11 shows that many
independent variables’ statistically significant results disappear, and the pseudo-R square
decreases even more from the 50-meter buffer aggregation compared to the final model and
robustness check of the 50-meter buffer. Only the household, female population, commercial and
banking location, school and sports venue composites remain significant, as the corresponding
spatial lag does. The direction of the relation remains the same. Keeping other variables equal,
the coefficients of each independent variable either remain the same or are reduced, indicating
that for each unit increase in the independent variables, the difference in the logs of expected
counts in the dependent variable homicide counts (80mts buffer) is smaller than when using the
buffer of a 20- or 50-meter radius.
Again, an important observation of this robustness test is that the spatial lag in this model using
the 80-meter buffer aggregation, although significant, has a coefficient that is a third less than the
model’s size when it contains the 20-meter aggregation buffer. This gives additional support to
the analytical decision of using each block’s homicide count using a 20-meter radius buffer for
each event.

Table 11- Poisson regression model of homicide count in the block (80-meter buffer)

VARIABLES
Households

(7)
buffer80
-0.04***
(0.012)

(8)
buffer80

(9)
buffer80
-0.04***
(0.012)
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No Utilities
Municipal Zoning
Female pop.
PPP
Expenses
Income
Religious venue

-0.04
(0.024)
0.01
(0.006)
0.02***
(0.005)
-0.00*
(0.000)
-3.69
(6.035)
0.09
(0.135)

0.30***
(0.006)
-17.68
(28.560)

0.02
(0.176)
-0.20
(0.316)
0.11
(0.123)
0.36
(0.197)
-0.38
(0.707)
0.01
(0.015)
-0.01
(0.010)
0.03***
(0.004)
0.39***
(0.079)
0.31***
(0.006)
-0.16***
(0.019)

-0.03
(0.024)
0.00
(0.006)
0.02***
(0.005)
-0.00*
(0.000)
-3.87
(6.042)
0.09
(0.135)
-0.05
(0.177)
-0.17
(0.316)
0.09
(0.125)
0.31
(0.198)
-0.36
(0.708)
0.01
(0.015)
-0.01
(0.010)
0.03***
(0.004)
0.37***
(0.080)
0.30***
(0.006)
-18.55
(28.593)

3,821
0.15

3,821
0.15

3,821
0.15

Restaurants
Industry
Auto Repair garage
Construction Site
Government
Medical care
Commercial/Bank
School/Sports
Spatial lag homicide
Constant
Observations
Pseudo R2
Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05

Consistent with the 50-meter buffer model robustness test, and in order to consider further
evidence on the appropriateness of the 20-meter aggregation as opposed to other aggregation
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extensions, I use Univariate Local Moran’s I (Anselin 1995) again to explore the spatial
autocorrelation using residual analysis (cite) from the regression model. The same identical
weight matrix W queen contiguous was used to define the parameters of spatial diffusion and
influence of neighbors. In the residual analysis, the core clusters are still significant, as opposed
to the residual analysis using Moran’s I or LISA on the model with the 20-meter radius buffer,
but consistent with the model using the 50-meter buffer. The significant clustering of blocks
according to the residuals indicates that with this outcome, the spatial autocorrelation has also
not been controlled for. The other independent variables, therefore, are harder to interpret in the
50-meter buffer homicide count, since the relationships in the regression are not mathematically
clear of spatial dependency between the blocks. The pseudo p-value is significant in the
residual LISA analysis, showing that introducing the spatial lag does not decrease the spatial
dependence in the model using a higher variation of the aggregation method. Figures 20, 21 and
22 show the results of the residual analysis for this buffer aggregation.
These robustness tests indicate that the optimal aggregation of homicides to blocks is most
adequate at the (chosen) 20-meter buffer or lower.
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Figure 20- LISA map of residuals after introducing a spatial lag (80 mt buffer)

Figure 21- Scatterplot of residuals with Moran’s I statistic after introducing a spatial lag (80 mt buffer)
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Figure 22- Moran’s I and p-value of residual analysis after introducing a spatial lag (80 mt buffer)
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CHAPTER 5: Discussion of importance and findings as related to the purpose of the
research
Criminology and crime prevention has traditionally emphasized the actors—people—involved in
criminal behavior. Another approach, foregrounding place characteristics and not individual
agency where crimes are committed, is important to understand the occurrence of criminal
behavior (Weisburd et al., 2012). Indeed, place and property crime has been analyzed more
often, but micro-place and violent crime, specifically homicide, has been less often studied until
recently (Jones & Pridemore 2019), even less so in the Americas.
Since it is in the Americas—of all parts of the world—that homicidal violence presents an
overwhelming challenge for societies that are not in a state of war, it is important to use micro
places as unit of analysis and be creative using non-traditional sources of data to enrich the
discussion and potential solutions for reducing crime. It's worthwhile, then, to study the places
where homicide happens at the smallest geographic scale possible to enhance the understanding
of the crime problem, as well as the empirical standing of theoretical frameworks tested mostly
in other geographies, and therefore, aim to improve the toolbox of policy and decision-makers.
This is no small challenge in a region where sources of reliable data can be scarce, despite the
tremendous effort in the past decade to improve data collection and sharing by governments,
non-governmental organizations, academics and multilateral organizations on the field.
This research, although more limited in scope and data than others like Weisburd et al. (2012) in
Seattle, Connealy (2019) in Indianapolis, and Piza et al. (2017), indicates a similar direction:
place matters. But in Latin America the replication has stayed at larger units of analysis,
sometimes at the county or neighborhood level (the latter loosely defined). Other studies in other
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geographies (e.g. Porter and Hiropoulos’ 2014 descriptive study in South Africa or Escobar’s
2012 analysis of Bogotá) arrive at the same general conclusion.
I find that clusters of homicides do not happen randomly, and they are concentrated in specific
areas; hence, these areas are significant. As shown in the previous chapter using Ripley’s K
indicator, even in conditions of complete spatial randomness (CSR), clusters are spatial and
statistically significant. This means that the null hypothesis of homicides randomly distributed
was rejected, and the locations where they happen are grouped into certain areas.
Furthermore, after introducing a spatial lag variable to control for spatial dependence, I find that
several factors and covariates at the block level are associated with the homicide count in the
block over the time period. Some are consistent with previous findings in the literature,
disregarding the level of analysis. For example, the zoning category is significantly associated
with homicides. The exact mechanism in the case of Villa Nueva is hard to assess, but the type of
blocks more likely to have a higher homicide count are the blocks where there is no zoning. This
suggests that having a clear and consistent legal framework allows the community and the city to
exercise more control over the place.
As stated before, Villa Nueva, like so many other cities in Latin America, presents characteristics
that make it hard to confirm or reject assumptions of clustering or spatial dependence easily. The
urban structure of Villa Nueva is complicated and hard to understand. Fernandez (2008), in a
study of informal urbanism, finds similarities in the organic process of topographically led and
rapidly growing cities between the medieval southern European towns in the previous centuries
and Latin America’s urban growth in the 20th century. In Villa Nueva, except for a few streets in
the center of the city, many neighborhoods were planned in an isolated manner or not planned at
all, like islands added to the city. Neighborhoods and streets were commonly extended by
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people, sometimes by more organized developers and sometimes not. Towns that were originally
built for small valleys expanded into the hills, and when it was not possible to expand into them,
the neighborhoods surrounded the hills.
In my opinion, this is not the result and should not be attributed only to poor planning or a lack
of foresight on the local policymakers’ parts. Affected by historical events with episodes of
violence and foreign interventionism, the governance structure of Guatemala was traditionally
centralized. A low legal capacity for local governance and the civil war, among other structural
and political forces, have contributed to the disorderly growth of Villa Nueva. In the beginning
of this project, explaining why I chose the official administrative division of the local
government as a unit of analysis, I mentioned that even very modern and large cities like Paris
(Becker 2014) present a conceptual challenge in defining a street block in a similar manner to
how one could define it in New York or Chicago.
Summary of relevant findings, and its importance to the analysis in the context of Villa
Nueva and the region

-The importance of integrating elements of Social Disorganization Theory and Opportunity
Theories (RAT and CPT) to assess homicide incidence in Villa Nueva.

This study finds that a model integrating variables related to Social Disorganization, Routine
Activities, and Crime Pattern theories at the municipal block fits the data better. A better fit is
consistent across two of the three homicide buffer aggregations than using theoretical elements
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in separated models. The qualitative interviews also indicate that Villa Nueva stakeholders
intuitively observe aspects of opportunity and social disorganization intertwined with homicides.
The better fit to the data in the integrated model is supportive with the literature across urban
geographies in cities of developed countries (Smith et al. 2000; Andresen 2006; Weisburd et al.
2012; Jones and Pridemore 2019; Wilcox et al. 2003), and partially supported to studies in Latin
America (Vilalta and Fondevila 2019.)
Integrating theories of crime to study homicides in Villa Nueva, Guatemala, adds to the validity
of the theories and the argument for the integration of social disorganization and opportunity
theories. The theories are ideally situated in criminological theory to include the spatial
dimension of crime data. Furthermore, Villa Nueva, as an incorporated and decentralized urban
cluster in Guatemala, with its layer of (municipal) government, as part of the Latin American
context, enhances the validity of the empirical findings of studies testing these theories. In sum,
the study expands the criminological knowledge and theoretical understanding of the region
while showing consistency to the results of studies in cities of developed nations.
The integrated model results are also crucial for public policy. Especially in light of
decentralized local governments in a historical moment in the region when democratization
efforts have been receding, and local governments are "punished" with the retention of resources
and revenue from the central government as retaliation, in many cases. As Vilalta and Fondevila
(2019, p. 10) argue in their study of Santa Fe, a "colonia" (neighborhood) of Mexico City: "the
findings can serve to inform policymakers, business owners, and residents [of Santa Fe] to
motivate collaboration and discussion." It can help identify cost-effective and local solutions to
reduce crime when it is more urgent, tailored to the context of the city, instead of waiting for the
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central government to improve safety and reduce homicides and other forms of criminal
violence.
The result of the integrated model supports the idea of using social disorganization theory at
small units of analysis, smaller than traditional neighborhoods. For the past decade and a half,
several scholars have been testing and exploring the idea of measuring the relationship between
social disorganization and crime at micro-levels of geography (Weisburd et al. 2012, 2013,
2020.) Similarly, it supports and is consistent with opportunity theories at the smaller unit of
analysis possible.
Of the opportunity theoretical elements, the presence of industries (factories and workshops),
auto-repair garages, and any venue assumed to have an intense cash exchange between people,
like public schools and sports venues, were significant and positively correlated with homicide
counts.
-Identifying the spatial clustering of homicides methodically is important.
The particular urban structure of Villa Nueva emphasizes the requirement to use spatial
exploration techniques like ESDA (Exploratory Spatial Data Analysis) as introduced by Anselin
(1999). The Ripley’s K-function test identified that even in the presence of complete spatial
randomness (CSR), there is indication that homicides are grouped. As a robustness test, I later
perform a Univariate Local Moran’s I with corresponding LISA (local indicator of spatial
autocorrelation). This confirmed that different areas have clusters of high and low homicide
counts that are statistically significant. As the data confirms, this finding is consistent with the
present project’s inquiry into whether homicides in Villa Nueva happen in specific areas of the
city. The null hypothesis—that homicides are randomly distributed in space—can be rejected.
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ESDA is without a doubt part of the standard toolbox of research procedures when doing spatial
analysis. Nevertheless, in the Villa Nueva context, the regional literature is inconsistent in using
ESDA and other exploratory spatial methods, as it often turns directly to inferential methods
without exploring and describing the spatial elements of the data. I suggest that these tools and
techniques become part of a methodological blueprint for spatial homicide analysis (and crime in
general) in Latin America. This may not be useful for immediate policy measures but clarifies
the question in a scientific manner, providing a starting point for future directions of inquiry with
policy measures in mind, for applied research that is both qualitative and quantitative.
-Controlling for spatial dependency enhances the model and allows for a more accurate
estimation of the association of variables with the homicide count.
Introducing the spatial lag in the regression model, hence controlling for spatial dependency,
improves the accuracy of the socioeconomic and environmental factors affecting the count of
homicides in each area of the city. This is again a consistent finding with the literature studying
cities in developed and undeveloped cities, and this should be standard practice in the research
literature that studies the smaller cities of the region.
The data suggest this is important, not only as a confirmatory exercise of the spatial dependency
assumptions and their effect in empirical studies, but for Latin America in particular. This is
intuitive: scholars of all schools of thought, methods and disciplines agree that environmental
factors and socio-economic disadvantage play a huge role in causing criminal violence. Although
my project does not aim at proving causation, this study has a methodological purpose of
discussing a consistent blueprint for exploring homicides in the smaller cities of Latin America.
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In that sense, this empirical finding suggests that in order to explore root causes of crime in the
region, spatial dependency must first be controlled for. Otherwise, root cause research will be
lost in the assumption of spatial dependency. When discussing different variables in the full
model (below), the different elements vary in coefficients and even in significance level when
the spatial element is introduced.
-Correlates of environmental and socio-economic elements with homicide counts are consistent
with the theoretical frameworks, although affected by the context of the Guatemalan reality.
As analyzed in the findings section, having less access to utilities (i.e., sewage, clean water,
electricity) in the block has an opposite significant predicted effect on homicide count. Lack of
access to services is a proxy for disadvantage but it is hard to conceptualize it in a theoretical
framework at the block level of analysis for different reasons. First, it is not a comprehensive and
culturally tailored disadvantage index as used in analyses in North America (Connealy, 2021;
Sampson et al., 1997); second, it is not clear if it reflects relative or absolute power. There are
many other issues with the ways to indicate a lack of services at the block level in Villa Nueva
regarding where it fits theoretically, but it was added to the full model as a metric of relative
deprivation. This is consistent with findings in empirical research in other cities of the region at a
larger unit of analysis like municipalities (Vilalta and Muggah, 2016) in Mexico City and
surrounding areas, and in Ciudad Juarez neighborhoods (Vilalta et al., 2016). Then there is a
contradiction with the larger discussion surrounding the comparative analyses of homicides. Pare
and Felson (2014) extensively discuss the state of cross-national research regarding poverty and
homicide and argue for relative poverty and inequality losing strength as predictors of homicide
when controlling for absolute poverty. The literature is inconclusive on this, but other work finds
similar results with measures of absolute poverty being better predictors of homicides (Jones &
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Pridemore, 2019; Pridemore, 2011, 2008). However, these seminal studies, in all their
methodological rigor, are conducted at the national level, comparing complete countries with
indicators like Gini coefficients for inequality, infant mortality rates per 100,000 people and
developing an index created by multilateral organizations. In other levels of analysis, and
especially in underdeveloped nations, there is some evidence to show the homicide victimization
risk specifically for women in Porto Alegre, Brazil (Santos et al., 2006). In the context of smaller
cities in Latin America, I propose using a lack of access to basic utilities like electricity, sewage
and clean water as a proxy measure of relative poverty, which is consistent with the literature
about criminal violence in the region at different analytical levels.
Municipal zone or land use is another explanatory variable present in the literature intersection of
homicides, Latin America and spatial analysis. In Villa Nueva it is also present. Here, context
matters. In many cities in developed countries, researchers categorize land use defined as
residential, commercial or mixed use (Connealy 2020; Kinney et al., 2009). As opposed to
research on cities in developed nations, this is often not the case in minor cities in the Americas,
and specifically in Villa Nueva. The data in the model indicates that the category of land use or
municipal zone driving the explanatory power is the undefined land. The local administration has
failed to categorize the city’s territory. A potential explanatory mechanism suggests that this lack
of urban planning fosters disorganization.
Income, expenses and purchase parity power remain significant in the final model as explanatory
variables of homicide counts in the block. It is risky to attempt to interpret these measures of
socio-economic status (SES) except to say that they affect levels of violence in Villa Nueva. The
late Ted Gurr names inequality—part of the SES concept—as a long-term factor explaining
interpersonal violence (Gurr, 1981), but he considers larger historical trends and the interplay of
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major political events (i.e., war) with homicides. How one interprets these indicators at the block
level is complicated, but the literature supports new operationalizations of theoretical concepts at
micro-levels of analysis. Weisburd et al. (2021) argues in support of considering SES at the
street segment level (and smaller units of analysis than the traditional neighborhood level in
general), and in their study of Seattle they use an index of property value to calculate SES.
Similarly, Braga and Clarke (2014) propose new measures, as there is ambiguity in how social
disorganization can be measured in street segments (and blocks). As described before, the microlevel approach presents an opportunity to use income, expenses and PPP as SES indicators at a
block level that is more appropriate for the context of Villa Nueva.
The presence of auto-repair garages, industrial buildings, school and sports venues, commerce
and banking locations are all significant explanatory variables of homicide counts, and they are
considered part of the categories of crime attractors and generators (Brantingham and
Brantingham, 2008, 1993). Schools present an apparent ambiguous and contradictory
comparative finding, because it is often mostly an attractor of property crimes like vandalism in
developed nations. In this study and the context of Villa Nueva, it is also associated with
homicide counts. The mechanism explaining this finding suggests a relationship with the
concentrated presence of young people in one place and specific times in the city.
-Importance of residual analysis to enhance robustness of the regression results—
methodological contribution
This dissertation provides a robustness test as proof of concept using residuals of the Poisson
regressions before and after introducing the spatial lag. Using the same weight matrix to define
spatial diffusion and the influence on neighboring blocks, I performed Moran’s I and LISA
analyses on the residuals of the regression after introducing the spatial lag. The resulting p-value
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indicator of significance was well above the threshold of 0.05, indicating that the spatial
autocorrelation was successfully controlled. This robustness test adds a layer of assurance and
robustness to the correlational study results that is infrequent in the spatial analysis of homicides.

Limitations and future directions
This dissertation has limitations related to the scope and initial intention to test integrated
theories of crime in Latin America at a micro level of analysis. The data does not fit perfectly
into the theoretical constructs used in North America. Although in certain cases it is possible to
utilize proxy measures that are conceptually justified, in others the information that can relate to
a certain conceptualization is simply absent. This is more apparent with data framed within the
social disorganization theory. Perhaps this limitation is also an opportunity, as certain concepts
like racial heterogeneity would need to be revised when applied outside the developed countries
of the Western hemisphere.
In the case of data framed in the environmental school of theories, there is an inherent freedom to
adapt theoretical tenets to the context, so the available data presents fewer gaps between the
theory’s main tenets and data points. Nevertheless, the region offers fewer available open data
sources that could increase and refine the theoretical match of the variables in the study. For
example, to collect more information on crime attractors and generators, the systematic remote
observations methodology, used by scholars of crime in North America to collect data points on
disorder and urban structure and carried out through software and applications like Google Maps,
Google Street View, Google Earth and Open Street Map, is not feasible. This is simply because
Google Street View and the like are far from being as comprehensive as they are in developed
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countries. At any given time, a city like Villa Nueva that is not the nation’s capital has remote
street view in central avenues only, if at all.
In terms of future research, this dissertation is an example of quantitative-oriented research that
serves well, and primarily, as an exploration of the homicide problem in the city. To provide
accurate advice in the real world, this study needs to go deeper and collect qualitative data by
including extensive field work. For example, finding that schools predict higher counts of
homicides in the block is of little policy use for Villa Nueva policymakers and citizens without
uncovering more information in the field about the underlying mechanisms of this issue.
Concrete policy is harder to design using homicide counts around the blocks where the school is
located. Nevertheless, the existing findings indicate where to start and focus on qualitative data
collection. This is why, although quantitative in nature and using inferential and space statistics
as methodological tools, this dissertation is exploratory in its core and intention.
Future research can also continue in the quantitative method tradition by collecting disaggregated
data on ethnicity and race in a sensible way for Guatemalan society. In addition, data on
collective efficacy in the form of neighbors and tenants’ associations, social networks, sports
teams, and cultural groups could enhance the theoretical fit of the data.
For real-world policy value, the ability to see what these models can provide is limited. As
explained above, the scope is exploratory in philosophy even though it uses inferential and
spatial quantitative methodologies. Nevertheless, local policymakers and leaders can apply some
of the findings almost immediately. Municipal zoning of land use can and should be improved.
The municipal authorities and the communities should work to avoid areas that have no zoning
category. The city and the community should also increase the presence of capable guardians
around the public schools and sports venues. Furthermore, and in the understanding of the local
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governments’ budget and legal power to act on this, the city should take action to close the gap
in the number of dwellings and houses without direct and basic utility services like water,
sewage and electricity.
Villa Nueva could be the poster city of a neglected urban-adjacent municipality in Latin
America, functioning as a dormitory city to the capital on one side, but with intense and
endogenous economic activity on the other. But even with the macro political and structural
factors that can limit or freeze local governance, a consistent methodology among studies can
provide a baseline for local authorities to invest and improve the scarce resources of the
decentralized local governments.
Last, combining elements if different theoretical frameworks in one model is not a complete
integration theory, but is a start to use both conceptualizations at block level in Latin America.
More access to data and more data collection will allow to integrate properly at micro levels, as it
has been done in the global north. The next step of theoretical integration is to account for
interactions between the block level and the neighborhood level as Jones & Pridemore (2019)
have pointed out.
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